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ADVERTISEMENT.

The publications of the National Museum consist of two series,

Proceedings and Bulletins.

The Proceedings, the first volume of which was issued in isTs, arc

intended primarily as a medium for the publication of original papers

based on the collections of the National Museum, setting forth newly

acc^uired facts in biology, anthropology, and geology derived there-

from, or containing descriptions of new forms and revisions of limited

groups. A volume is issued aiumally or oftener for distribution to

libraries and scientific establishments, and in view of the impoi'tance

of the more prompt dissemination of new facts, a limited edition of

each paper is published in pamphlet form in advance. The dates at

which these separate papers are published are recorded in the table of

contents of the volume.

The present volume is the twenty-ninth of this series.

The Bulletin, pu))licati()n of which was begun in 1875. is a series

of more elaborate papers, issued separately and, like the Proceedings,

based chiefly on the collections of the National Museum.
A ({uarto form of the Bulletin, known as the Special P)ulletin, has

been adopted in a few instances in which a larger page was deemed
indispensaljle.

Since 1902 the volumes of the series known as Contributions from

the U. S. National Herbarium, and containing papers relating to the

Iwtanical collections of the Museum, have l)een published as I)ulletins.

Richard Rathbun,
ActliKj Secrefdi'i/ of flw SnufJtsoni(i)i litxfiiut'ion.

Ill





TABLE OF CONTENTS.

Page.

Andersen, Knud. On some Bats of the (xenus Rliinolo-

phus, collected by Dr. W. L. Alibott in tlu^ Islands of Nias

and Eng-ano.—No. 1440.—March 7, 190(1 " 657-659

New species: Rhinolophus circe.

New subspecies: RhinolopJms trifdJlatus riiasengls.

AsHMEAD, William H. New Genera and Species of H^'me-

noptera from the Philippines.—No. l-t'il:. October 5. 1905«. 397-113

New genera: Elasmognathus, Ainauromorplia, Hemigb/ptu^.

New species: Galemt^maniUv, G. luzonicns, OpistJiarantlianigridamta,

Hadronotnsflavipes, KleUJotoma philipp'meiisls, Pli ilotri/peslti Jicieuhi,

Megasligmns immdculatus, Stromatocera sulcata, Dirhiinis (lurdtiix,

Ormocevns pallidipe.'i, Hotrardiella tarsala, ApJigciis aUtichiratns, I'uni-

saphes townseMdi, Eurycranium saissetln; Elamitogiiathits cephaloten,

Isotima albicinela, I. metailioracica, I. <dhlfr(n>x, J, cincticamis,

Agrothereutes nigritarsis, A. albipalpi.^, Aiii(tiir(}))t(>roi)ha metaUiora-

cica, Xaiit}iopiinj)la krirgeri, (hmkircJia iiialai/riisis, IIomlojiterHS

pacificHS, Mirrnhracon Intelce.pa, JTetiilgli/pfiis flavus.

. New Hymenoptera from the Philippines.—No. 1116.

September 30, 1905 «
. . _ 107-119

New genus: Kriegeria.

New species: Fseudagenia rufofemomta, P. irnilaior, SpiloiKitiqiilKs

stantoni, Epyris tagala, Dryinus brmvni, Colohopsis albociiida, A/iIid-

myrmex emeryi, Hoploteleia jMcifica, Pentamerocera pacifii-a, lit xa-

merocera kiefferi, Tetrastichoidt's hroirni, Cratichnewnon iiiaudiv,

ApsUops nigriceps, Strepsimallns birintus, Chromocryptus albnma-

culatus, Kriegeria heptazonata, Metop'ms browni, Charops loiigiveiUris,

CardiochUes phUippensis, Urogaster opacus, U. albinerris, Bracon

algid'l, tSp(dhius fw^cipeitnis.

Baker, Carl F. The Classification of the American Sipho-

naptera.— No. 1417. October 3, 1905 « 121-170

New families: Lycopsyllidfe, Ctenopsyllidpe, Hystrichopsyllidjc,

Ceratopsyllidse.

New genera: Goniopsyllu.^^, R}iopulopsyllu!<, HoplbpsyllKs, Spl/opsylhis,

Odoiitop.tyllKS, Dasy])syl/HS, Dolichopsylla.

Dall, William Healey. Thomas Martyn and the Univer-

sal Concholog-ist.—No. 1425. October 6, 1905 " 41.5-432

« Date of publication.



VI TABLE OF CONTENTS.

DvAK, Harrison G. A List of American Cochlidian Moths,

witli Descriptions of New Genera and Species.—No. 1423.

October 12, U)0o "
. 359-390

New genera: I'aracica, Epidea, Hepialupsis, Euprosterna, Plntiipros-

terna, Ei(})hobelron, Cryptopliohetnm, Vlpsophohetron, Tanademu,

Dichromnpteri/x.

New names: Enclea mira, Natada bergii.

New species: Episihhie inlensa, E. sibinidcs, Sibive horrida, S. hur-

bara, >S. eadeides, I'drasa schausi, Euclea cipior, E. perinodesta, E.

paUicolor, E. cusjwslriga, E. doUiana, E. bidiscaUs, Metraga rtibi-

color, Miresa venom, Vipsania unicolor, Semyra irena, S. paula, S.

zinie, Slsyr-osea obscura, S. sdiaefferana, S. (/) parva, S. (/) flexi-

linea, S.
( f) assimilis, Euprosterna elseasa, E. sapucaya, E. pernam-

buconis, Plaiyprosierna elseetta, P. antiqaa, Natada deba, N. debella,

N. dogninl, N. increscens, N'. sufficiens, N. incandescens, N. jicrpec-

tinala, N. subpedinata, Epiperola lagoaphila, E. perornata, E. som-

bra, Perola ajffinis, P. petropolis, P. penumbra, P. burdielli, P.

parallela, P. umber, Euphohelron aquapennis, E. cupreUinda, E. nat-

adoides, Vipsophobetron marona, V. {f) marinna, Pseudovipsania

invera, Tanadema mas, T. fcemina, T. incongrua, Didiromapteryx

obscura, D. dimidiata, D. ultima.

~
. New Genera of South American Moths.—No. 1419.

October 3, I'll ).v .^ 173-178

New genera: Sauritinia, Metacrocea, Apocerea, Homoneuronia, Para-

palosia, Arhabdosia, Ascapiesyle, Paratalara, Epitalara, Euzeuga-

pteryx, Paracraga, Minonoa, Minacraga, Anacraga, Acragopsis,

Anardiylus, Gois, Hemipeden, Miacora, Ravigia, Acossus, Lenta-

gena, Trigena, Biopsydie.

GiDi.EY, flAMES ^^'ILLIAM. A Fossil Raccoon from a Califor-

nia Pleistocene Cave Deposit.—No. 1435. February 2,

1900 « 553-554

New species: Procyon sinnis.

GiLMORE, Charles W. The Mounted Skeleton of Tricera-

tops Prorsus. —No. 1426. October 4, 1905 «
. _ 433-435

GuDOER, Euf4ENE WiLLis. The Hreedino- Habits and the

Segmentation of the P^gg- of the Pipefish, Siphostoma Flo-

rida.—No. 1431. December 6, 1905 " 447-500

Handlirsch, Anton. A new Blattoid from the Cretaceous

Formation of North America. No. 1439. March 7, 1906". 055-(;5w

New genus: Stantonla.

New species: Stanton ia rretacea.

Revision of American Paleozoic Insects. No. 1441.

March 7, 190()" OGl-820

New order: Hadentomoidea, Hapalojitevoiden, Ml.roterniitoldea, Proto-

blattoidea.

'I Date of pnl)Iication.



TABLE OF CONTENTS. VII

New genera: Mammia, Titaiiodictya, Hi/penncgethes, Earylimia,

Eiiri/tlimopteri/.r, Ileolm, Pohicmtgm, Enhleptas, Mdropator,

.Enigmatodes, Pmidohomothetm, Cainpteronenra, Orthogonophora,

B'dhgtdptnx, Palniolaptiiii, PmidopaoUa, Pampaolia, P<difotheraten,

Adiaptliarsia, ILidentomum, Hapaloptera, Spanindera, Ggrophlehin,

Camptophlebia, MetacheUphkhia, Pamcheliphlebia, Dieconeurites,

Mdrgia, Progeiieiitomum, Geraruides, GlapliiiropJtleJiia, Mcgtdometer,

Pseadetoblattina, Agogoblattina, Polgeles, Pahvohlatta, Aphthoroblat-

tina, PolgeioblnUa, Kinklidoblatta, Adeloblatta, Plagioblatta, Schizo-

blntfci, Atimoblatta, Asemoblatta, Gyroblatta, Dgsmenes, Pliobero-

hkdta, Eumorphoblatta, MetaxyblaUa, Phyloblatta, DistatoblaUa,

Metaxys, Amoeboblattn, Liparoblatla, Bnulyblatta, Exochobhdta,

Acosmoblatta, Ainblyblatta, Penetoblalta, PareinoblatUi , Sympliyo-

hlatta, Apempherus, Xenoblatta, OlethroblaWt, StygeUMatta, Meta-

chorus, Oxynoblatta, Discoblatta, Sysdoplilebut, Dkiadobkdta, Syi^eio-

blatta, AirhytJnnoblatkt, Ametroblatta, Aktctobkdta, Dorybkdkt, Heini-

mykuris, Exochuinylncris, Orthomylacrh, Avomoinylacris, Stenorny-

laeris, Actinomykicris, Pldhinomykuris, Chalepomylarris, Bracliyniy-

lacris, Gnniomylacris, Aphelomyktcris, Sphenomylacrii^, Amblymy-

kicriti, Neomylarris, Pteridomylacrh, Idiomyktcrin, Systoloblatkt,

Aami'obkdki, Dichronobkdta, Nearoblatki, Epheboblatkt, Nepwbkdkt,

Brepliubkdta, Pdrahapkjphlebiuin, Pseudopolyerniix, Psendogerarn.%

Axiologns, Eudoiasmufi, Arcliimasiax, Archnologus.

New species: Mainmki alukicea, Hyperniegeilies schurhertl, Eurytivnia

rlrgiiiiana, Enrylkmopteryx anti(pui, Heolus proridentin; Polycreagra

elegam, Eitbleplns danielsi, Metrnpatov pusillm, .Eniginatodes ddiil-

elsi, Campleroueara reticidnki, Orthogonophora distinda, Bathytup-

tufi ((dripennis, Palaiotaptus mazonus, (
Pahiodictyopteron) mazonuin,

{!'.) kttipenne, (P.) virginianum, Palxotherates pennsylranicua,

Adkiphtharda ferrea, Hadentomum amencanum, Hapaloptera gra-

cilis, Spaidodera ambulan.% GyrophleUa longirollis, Metryia analiii,

Progenentomum carbonis, Gerarus kmgus, G. danielsi, G. angustits,

Oryctoblattina americana, 0. latipeunis, Blattinopsis anthracina, Gla-

phyropldebia pusUla, Euavnus rotundatus, Gerapompns schucherti,

Megalometer lata, Polyetes furdfer, Polyetoblatta calopteryx, Pla-

gioblatta campbelli, Schizoblatta alutacea, Atimoblatta currij)e)niis,

A. reniformis, Aseinoblatki pennsylvanica, xi. danielsi, Archobkdtina

scudderi, Phoberoblatta grandis, Metaxyblatta hadroptera, Pliylo-

blatta cassvilleana, P. regularis, P. abbreviata, P. elatior, P. diclio-

toma, P. fracta, P. arcuata, P. mortua, P. rulgata, P. drginiana, _

P. debilis, P. scudderiana, P. dimidiata, P. rebaptizata, P. sel-

lardsii, Olethroblatta americana, Slygetobkdta latipennis, Metachorns

striokdus, Oxynoblatta alutacea, Sysciopldebia vhitd, S. scudderi,

S. liytirida, S. selkirdsii, S. laiirrenceana, S. affinis, S. schucherti, S.

picta, S. adumbrata, S. rotundata, S. nana, S. obtiisa, S. aculipenuis,

S. fenestrata, Syscioblatta obscura, S. anomala, S. minor, S. steubendl-

leana, S. misera, Spiloblattina perforata, Arrhythmoblatta scud-

deri((i)a, Atactoblatta anomcda, Doryblatta longipennis, Hemimy-

lacris ramificata, Exochomylacris drginiana, Orthomylacris iiikiUs,

0. rngulosa, 0. truncatida, 0. elongata, 0. alutacea, 0. penmylra-

nica, Anomomylacds cubitalis, Stenomylacris elegant, Actinomylacris

vidua, PItthinomylacris cordiformis, P. medialis, Chalepomylarris

pidchra, Brachymylacris elongata, B. cordata, B. rotundata, B.

mixta, Goniomylacris pauper, Mylacris seUardsii, \[. similis, M.



VIII TABLE OF CONTENTS.

Page.

(luliid, ApJielninylacris modeslci, Sphenomijlacris siiiffiUaris, {}fj/l(i-

crkhv) pseudo-cdrhonum, {M.) r<trh<))iin<t, Neomiiuicrix iiidjor, N.

puUa, iV. 2)aacinervis, PteridoiDi/hdTix jximdu.id, Idionii/ldcrin tjra-

cilis, Porofdattina hnirhyptera, I'. l<da, P. rIcluiioiKliaiui, Arltiaico-

blatta lanceohda, {Blattoidea) melanderi, {B.) schucJiertiana, {B.)

sellardsii, (B.) sellardsiana, {B.) schucherti, Pseudogerarus scudderi,

Axlologus tlioracicus, Endoiasmus reliculatns, Archimastax ameri-

canus, A rchxologus falcatus.

• New families: Ift/permeget}dd;t; Lithoinuulidtr, Liicocerckhr, Ifcolidiv,

Polgcreagridie, Euhleptidse, Metropatoridit, Paolndie, Jvniginato-

didic, Spauioderidne, G^disckildx, Gernridit', Ofycloblattinidn', .Elho-

phlehidn', Cheliphlebldx, Eucxnidx, Gerapompndtv, Adipldehidti;

Anthracothreinmidie, Archimylacridn', Spiloblatthuda', Dictyoinyluc-

ridiv, Neomylacridiv, Pteridomylacrkhr, Idiomylaeridn\ Neorthrobkd-

tinklic, PoroblaUinidiP, MesobkUtinkkr, Dierhoblattinkln:

House, H. D. See under Rose, J. N _ . . . . 448-444

fFoRDAN, David Starr, and Alvin Seale. List of Fishes

collected in 1882-83 by Pierre Louis Jou}' at Shanghai and

Hongkong, China.—No. 1433. December (>, 190.5 « _ .517-529

New species: CuUia eclenes, Zezera ratldriDti, Ftfttidariastarlsi, Collich-

tliys fi'ngiliti, Prosojwdaays leurynnis, Eleolris bcdki.

, and John Otterbein Snyder. A List of Fishes

collected in Tahiti by Mr. Henry P. Bowie.—No. 1422.

October 7, 1905"
.'

353-3.57

New species: Holocentrvs bowiei.

KlaCxES, Edavard a. On the Syntomid Moths of Southern

Venezuela collected in 1898-15)00.—No. 1434. January 31,

1906« -- 531-552

New genus: Pseudargyroeides.

New species: Pseudosphex aurifern, P. caurensis, Sphecosoma gracilk,

Plieia kttendis, Mimagyrta pidcheUa, Cosmosoma hampsoni, tSaurita

anlhrucina, S. venezuelensis, S. thoracica, Histkea movticola, Ma-

crocneme affinis, M. caurensis, Calonotus plumulatus, Poliopasteaver-

divittata, Trichura monstrabiUs, Mthria langleyi, A. eliza, Argyrm-

des auranticincta, A. suapurensis, Pseudargyroeides caurensis, Cera-

iriidia caurensis, Antichloris quartzi, Sciopsyche auranticaudn, Napata

venezuelensis, Ixykisia keUeri, CacoskUia umbraticola, Hyideiicerea

chapuiani.

New varieties: (hs)nosoma uclteiaoii, var. bidivarensis, Saurlfa venezue-

lensis, var. obscura, Poliopustea verdivilttda, xav. fenestrakt, Euineno-

gaster nokdnlis, var. caurensis.

MacGillivray, Alexander Dyer. A Study of the Wings
of the Tenth redinoidea, a Superfamil}" of Hynienoptera.

—

No. 1438. Fel)ruary 10, 1906 " 569-654

"Miller, Gerrit S., Jr. The Monkeys of the Macaca Ne-

mestrina Group.—No. 1436. February 3, 1906 « 555-563

New species: Macaca broca, M. adusta, M. insulana.

"Date of publication.



TABLE OF CONTENTS. IX

Page.

Rktin, James a. G. Notes on Exotic Forticnlid.s or Earwig's,

with Descriptions of New Species.—No. 1432. December

2, 1905« 501-515

New species: Pygidirrana peraviana, LahUJura ttiotiijoHcii, Ijibldu-

rodes magnijicus, Anisolahis plalo, Labia nigrotiarida, VhelwocJtes

Mratioticu!^, AnciMrogaster falcifera, Ojnslhocosmla hogotensift, For-

firida sclni'arzi.

Richardson, Harriet. Description of a New Species of Li-

voneca from the Coast of Panama.—No. 1430. December

2, 1905 « 445-44G

New species: Lironeca convexa.

Riley, J. H. A New Subspecies of Ground Dove from Mona
Island, Porto Rico.—No. 1418. September 30, 1905 " ._. 171-172

New subspecies: ('olutnhUiaUiiia jiasgernia e.iigan.

Rose, J. N. Five New Species of ^Mexican l^lants.—No. 1427.

September 30, 1905 « , . 437-439

New species: PoUantlies ebrngata, Noliiia, (dtainiraitoana, Parnassia

meji'-ana, Ileuclu'ra acHtifolia, DaldJa chixhohni.

. Two New Umbelliferous Plants from the Coastal

Plain of Georgia.—No. 1428. October 5, 1905 " 441-442

New genus: Harpcria.

New species: Harperia nodosa, Zi:ia arruicola.

-, and H. D. House. Descriptions of Three Mexican

Violets.—No. 1429. October 6, 1905 « 443-444

New name: Viola pringlei.

New species: Viola painter i.

ScHAUS, William. Descriptions of New South American
Moths.—No. 1420. October 11, 1905 " 179-345

New genera: Dyasia, Euntaschane, Peruara, Malvpa, Tahneca, Nesebra,

Nara rcosteft, Panicoloma, Kaxeria, (Ihuddia.

New species: Rothschddia aroma, R. ro.rana, Dyxdiemonia lemoidti,

PJacles gnkmensis, E. barnesi, E. acuta, Addocephala purpurascens,

A. plateada, A. oda, A. pelota, Sphecosoma abdominalis, Bombili-

odes cincta, Gynmelia tarsipuncta, Loxophlebia geniinata, Mesothen

cceruleicorpun, M. nanum, Chrostosoma pellucida, Leucotniensis

albigutta, L. thoracica, Cosmosoma thoracicum, Pa'cUoso)na respoidei^,

Ichoria chrostornides, Pseudomya nigrozonum, Sattrita pcn^'picua, S.

tricolor, Saurltinia dubiosa, Macrocneme niaroniensis, Phaio cceru-

leonigra, Jlomoneuronia moda^ta, Chrysostola discoplaga, Pi^eudaclytia

minor, P. unimacula, Cyanopepla perspicua, Trichodcsina aurlma-

cula, Antaxia meridioncdis, PtychotricJtos elongata, Helulra dolens,

H. umbrimacula, Eucereon carabayana, E.. flniicincta , E. mendoides,

E. lemoidti, Metacrocea postflava, Apocerea sobria, C'orrebia obscura,

Propyria atroxantha, Epectaptera discalis, E. iimbrescens, Celama

rt Date of pul)]ication.



TABLE OF CONTENTS.

(ilhirnfd, Xo/(( mesographa, Roeseha niveicosta, E. dimoides, R.

jioljiodonta, Agylla delicia, A. nuranticaria, A. mhvoluta, A. sanctsc-

johdMiiK, Ardoned judajjhild, Parapnlosia rinderella, Proriola fra-

frnxi, Dipcfna incontenta, Eudoliche longa, Tin/one nntricolor, T.

perlx'lla, Hypermirplia maronlensis, Odozana unica, I'replrlla co)i-

vergenn, Calllsthenla angusta, IIHce ahala, I. subruhra, I. pygmica,

I. rubricoUis, Metalobosia. invarda, Arhabdosia subvarda, A scaptesyle

i^nhmargmata, Nodozana hellictda, Lycomorphodes epatra, Talara

ornaUi, T. subcoccinca, T. decepta, T. unimoda, T. diversa, T. rugi-

pennJs, Paratalara inversa, Clemeyisia hrunneornedia, C. subleia, C.

disthida, C. inleis, ('. abnormis, Epitalarn. rerersa, Diarhabdosia

atriglpennis, Euzeugapleryx speciosa, Robinsotua rockstonki, R. era-

nidd, Idalus rubens, I. laurentia, I. neja, I. flavoplaga, I. albicoxse,

I. catenafn, Prum la hieroglyphica, Premolis amaryUis, Zatrephes

arenosa, Z. modesta, Z. ossea, EnpHeudonoma aberravs, Neaxia gnosia,

N. bella, Eriostepla hacclians, Amaxia consistens, Evius albiscripta,

Parevia metha'mia, Automolis aleieria, A. ochreata, A. asteroiden, A.

pulverosa, A. carinosa, A. irrupta, A. forrnona, A. sulfurea, A.

cJwysopera, A. neira, A. zonana, A. moma, A. apicata, A. crocopera,

A. albiplaga, A. polystria, A. bonora, A. ilioides, Hypidaiia sangui-

rena, Melese. rastrcna, M. chiriquensis, Glaucostola ftarida, G. meta-

xcivtha, G. binotata, Hyperthiinna ruberrima, H. coccirtata, Pachy-

dota ducaiia, Dialeunas violascens, Baritins hsemorrhoides, Elysius

phavlamia, Halhidota racema, H. maroniensis, IT. apicepunctata,

Neritos carmen, N. coccinea, N. gaudialis, N. tremula, N. maculosa,

N. chrysozona, N. prophsea, N. sanguidorsia, ^Emilia melanchra,

Hypomolis minca, Tessellola apostata, ParanerUa carminata, P.

complicata, Hyponer'da interna, H. lucens, H. furva, H. carinuria,

H. declivis, H. incerta, Calledema argenta, C. arema, C. s^ira, Pro-

nerice {f) cymantis, Dyasia viviana, Nystalea porgana, N. sequora,

N. marona, Heorta carema, Ctianopha argentilinea, C. sereua,

Proelymiotis joanna, Pseudantiora rufescens, Martliida grisescens,

M. castrensis, M. hirsuta, M. minna, Antiopha albolinea, Eragisa

bocra, Poresta sericea, P. olivescens, Lepasta maonica, L. maltha,

L. viridis, Tachuda angiistipennis, T. discreta, Eumaschane laura,

Dasylophia abnormis, Farigla mngniplaga, F. fragUis, Hlppia salan-

dera, Arhacia elongata, Cerura gonema, C. lancea, Peroara sylrestris,

Gopha nireigutta, Malupa ehmgala, Salluca psittica, Dicentria rallima,

D. stridula, D. pahnita, D. drucei, Notoplusia eugenia, iV. sabreua,

Heterocampa lama, H. gravis, II. infanda, H. habills, H. bactrea,

H. echina, H. delira, II. foliata, H. cariosa, H. marginalls, II.

ivmula, H. notabiUs, II. otiosa, II. patricia, H. cabma, II. pordsoni,

II. subalbida, Malocampa paramaribena, M. piratica, M. maronien-

sis, M. a)nanthi.s, M. gastriva, M. eugenia, M. sorex, M. tsetrica, M.

gemonia, M. spurca, M. broma, M. mayeri, Rhuda dissona, R. geo-

nietrica, R. minor, Talmeca perplexa, T. biplaga, T. inrisa, T.

scirpea, T. pulcJira, T. consociata, Boriza povera, Blera nitida, B.

lauta, Cliadisra multijida, C. (/) cucullioides, Meragisa arida, M.

arenosa, M. submarginata, Phastia ochreata, P. umbrata, Maschane

frondea, Rifargia lemoulti, R. mistura, R. notabilis, R. condita, R.

demissa, R. e.vtranea, R. merita, R. mortis, R. occidta, R. onerosa,

R. discrepans, R. tulira, R. indecora, R. litura, Lobeza minor, Lu-

sura plorabilis, Nesebra norema, Dylomia ochreata, D. delicata, D.



TABLE OF CONTENTS. XI

roiisohriiiit, D. fnuiUit^, D. jiiilrcrci, I>. (jermdva, OdoHtosId (/) ('/;•/-

illfiiM-u, ^Iniia norelht, A. si/rla, .1. (janhciisiit, A. hissa, N<irarc(i><li's

li)n)iatis, Pamcolouui ninrila, I', rrffrri'th^, K'asfrin pallidd, (>iii(thlia

dni'idiioni, Hemicerds indi</ii<i. If. ini(V,l'nif<i, If. jejinin, tl. ^<iiclln^,

II. beata, II. (jortipioidoi. If. crdifxd, ff. coiNiiinitifa, If. /oiKjijirinii.f,

H.flara, H. maronita, H. xtnpida, If. rvf//t'?meH.si.s, 11. fldirscens, II.

laurentiiia, II. manora, II. iiietalle.'tcens, II. co)isp'irata, II. mican.'i,

H. nebulo.sa, II. nigrlplagd, II. muscosa, II. pouhoni, Ilapighi

rcpandens, H. gaudens, H. annulata, H. aywara, Cldiani iiorlria,

AntH'a omana, Rosema magni[>laga, It. iiadina, R. jxdUdlaMa, R.

falrata, R. )iiarona, Ajxitelodes panda lioides, Olcerlotitera moreu-a, <>.

(Dtna, <>. lepida, 0. onunda, (>. (/) oxtoita, <>. innhriliia'a, Tain-

pliana pnrcipua, Cnlla gaudialis, V. idlii'-^ci'ux, C innhrata, Chtplu'

uara.ra, C. ro.trma, C. .falandria, <'. in flea, ('. Iwrlierd, C ircsca, C
aJhiplaga, ('. parepa, C. semita, C.vithersi, C. petronia, ('. rarnia, ('.

dlfedlllnea, C. randala, C. ohlUerata, C. reciiia, C. vanmra, C uigni-

punctata, C. teresina, C. srdga, C. niya, C. durtea, C. taniila, V.

napala, C. genesa, C. narce.ta, C. nridiflava, C albigrlxea, <'. fdlia,

C. horrifer, C. lapana, C. paMwa, C. daltha, ('. laamia, ('. farina,

C. talma, ('. tornipuncta, C. morens, ('. glidia, ('. na'iHaclara, ('.

one.^ca, ('. putrida, C. teinblora, C. ffne-sca, (
'. im-nn.^jncna, (

'. snra,

C. gera, ('. letnoulti, C bipuncta, ('. lala, ('. ocranut, ('. mila, ('.

trcmida, C. dalceroide^, C. palma, }fflana.'<frla li'inouUi, Tifija nigri-

punda, Tolype jamaicensis, T. septendinea, T. ninltUivi'a, T. cohnn-

biana, T. aroana, T. tanida, T. nigra, T. (mgm^tipenniit, T. leinoidti,

T. nebulosa, T. poggia, T. gelima, T. cinella, Cicinnu.'< .'^nbniarcata,

C. Joanna, C. fogia, C. rnalea, C. gilia, C. .baled, C. marona, ('.

eugenia, C. inaloba, C. vitreata, ('. unalea, C. parlha, (\ cntliona,

C. caadina, C. althea, C. falella, C. anoca, C. e.^peram^, C. lantona,

C. lucara, C. lola,' ('. rosea, C. ralra, C. narga, ('. JennmJti, (_'.

fraterna, C.cunona, Lacosomaotalla, Paraeraga innocenx, Minacraga

disconitens, Minonoa perbella, Acrayopsia jiuretta Acraga inj'vsa, A.

angidifera, Epipineonia umhrifera, Braehyeodilla perfusa, Carania

impariliii, C.tlamnticorni.'i, Trosia pnlehella, T. mirabilis, T. igni-

cornw, T. incoslaia, T. parens, Edebessa circumcincta, E. langii-

data, E. inegalopygx, Mesocia lorna, M. terminata, Cyclara brun-

neipennis, C. obscura, C. umarga, Gois nigrescent, Podalia major,

P. multicollis, P. thanatos, P. hyedina, Ileniipecien eeparUis, II.

acutlpennis, H. cossuloides, H. niveogrisea, II. rotundopmieta, H.

marmorata, Prionoxysius duple.e, Philanglaus sobrana, Rarigia

basiplaga, Givira triple.v, Ilypopta inguroniorpJia, II. cr<(ssiplaga,

II. triaret(da, Cossula magna, TJutnatopsycfie ihoraeica, Oiketieas

specter, Tliyridopteryx microptera, Platceceticus marona .

-

Seale, Ai.vin. See under Jokdax, David Starr . . 517-5129

Snyder, John Otterbein. /S'tv under Jordan, David Starr ^ 353-357

Stejneger, Leonhard. a New Lizard of the Genus Phi'v-

nosoma, from Mexico.—No. 1437. February 2, lliofi" . 565-507

New species: Phr^ynosoma ditmarsi.

"Date of pul)lication.



XII TABLE OF CONTENTS.

Page.

Walcott, Charles D. Canihriaii Faunas of China.— No.

1415. September (5, 1905 " L-106

New genera: Doriipiicjclld, Ikinu'selld, AnonwcareUa, Fagodia, Sliamj-

tiingia.

New species: Giuhlgerhia (/) manloeiisls, Proiospongla chloris, Syn-

tropJua orthia, Scenella clotho, StraparoUimi circe, Platyceras ehronus,

P. chjtia, P. pagoda, Stenotlieca {?) durius, HyoUthes cyhele, H.
daphim, H. della, Ortliothecii cyrene, 0. daidis, 0. delphus, O.doris,

Cyrtoceras cambrhi, Agiiodiis kusanensis, Microdiscus orientalis,

Redlichia chinensift, R. finalis, R. nobilis, Olenoides (/) cilix,

Borypyge bispinosa, D. typicalis, D. alastor, D. alcon, Damesella

blachvelderi, D. bellagranulata, D. brevicaudata, D. chione, Agraulos

aharis, J. abrota, A. acalle, A. agenor, A, dirce, A. divi, A. dolon,

A. dryus, Anoinocare alcince, A. bergioni, A. bianos, A. biston, A. {f)

butes, A. (f) dauliii, A. daunas, A. decelus, A. tatian, A. temenus,

Anouiocarella albion, A. bauds, A. (/) bura, A. carine, A. chinensis,

Arionellns agonius, A. aja.c, A. alala, Menocephalus acerius, M. ads,

M. adineta, M. adrasila, M. agave, M. belenus, M. (/) depressus,

Pagodia lotos, P. bia, P. dolon, P. uiacedo, PterocepJialus asiatica,

P. busiris, Ptychaspis ucamus, P. cacus, P. cadnius, P. cal-

chas, P. callisto, P. calyce, P. canipe, P. cefo, Ptydioparia adis,

P. (/) batia, P. (/) bromus, P. ecus, P. constrida, P. dryope, P.

granulosa, P. impar, P. ligea, P. viantoensis, P. tellus, P. tenes, P.

titiana, P. theano, P. talus, P. {liostranis) toxeus, P. {Hostracus)

tragus, P. (Hostracus) tutia, P. [Hostracus) thraso, P. (proampyx)

burea, Shantungia spinifera, Solenopleura abderus, S. acantha, S.

addalla, S. ageno, S. belus, S. beroe, Dikelocephalns (f) bauho, D.

{?) brizo, Crepicephalus damia, C. magnus, DoHchometopus alceste,

D. deois, D. derceto, D. dirce, Illsenurus canens, J. ceres, I. dictys,

Bradoria bergeroni, B. enyo, B. eris, B. fragil'is, B. sterope, B. wood'i.

New varieties: Acrothele rnatthewi eryx, Stenotlieca rugosa chinensis,

S. rugosa orientalis, OrthotJieca cyrene dryas, Ptydioparia impar, var. ?

Species undetermined: Scenella, Straparollina, Orthothera, Redlichia,

Menocephalus, Ptychaspis, Ptychoparia.

Warren, William. Some New South American Moths.

—

No. 1421. October 6, 1905 « 347-352

New genus: Macroprota.

New species: Belonoptera sanguinea, Brixia neapolitana, B. guttidosa,

Draconia basipleta, Iza lilacina, Letchena furra, Rhodogonia sub-

fusca, Striglina brunneata, HemiopHsis immaculata.

(I Date of publication.



LIST OF ILLUSTRATIONS.

TEXT FIGURES.

Page.

Uolocentrus boirlcl 354

Cluetodon trichroas 355

Tetraodon ophryas 357

Lii'oneca cowexa 445

Livoneca eonvexa. Seventh leg 445

Transfer of eggs in Siphostonia 463

Eggs of the tritons in the eight-celled stage 481

Pl/gldicrana peruviana 502

Labldura mongolira 503

Labidurodes magnifirus 505

Anisolabis pluto 507

Labia nigroflanda 508

Chelisoches stratioticiis 509

Ancistrogaster fair ifera 510

Opisthocosmia bogotensis 512

Forftcuhi schwarzi 514

(Joilia ectenes 518

Zezera rnthbuni 518

Fistularia starksi 520

Collichthys fragilis 523

Prosopodasys leurymiis 525

Eleutris bulla 527

Hypothetical wing type 577

Modified hypothetical type 578

Modified hypothetical type 578

Modified hypothetical wing 579

Modified hypothetical type 580

]\Iodified hypothetical type 581

Modified hypothetical type 581

Typical hymenopterons wing 582

Origin of the appendiculate cell 587

Appendiculate cell 587

Types of anal cells 593

Reduction of the anal cells 595

Typical hind wing witli the lacking veins indicated l)y dotted lines 597

Wing trajectory 605

Types of truss 607

The front wing of Blennocampa and its trusses 608

The front wing of Macroxyela and its trusses 610

The base of the radial set-tor 617

The switching of the base of the radial sector 619

XIII



XIV LIST OF ILLUSTRATIONS.

rage.

Slaukmia cretacca 655

Mammia ulutacea (571

Ilypermegcthes schucherti 673

Eurijfivn ia vlrginiana 674

Eurythmopteryx antiqua 675

Heolus providenthe 678

Polycreagra elegavs 679

Eub/eptuti danield 680

Metropator pimllus 682

jEnigimdodes danielni 683

Cnmpferoneura reticiduta 685

OHhuyonophora distincta 686

Batfiytaptus falcipennis 686

Palaiotnptus mazonus 687

(
Pahvodictj/opteron ) mazonum 688

(
Palacodictyopteron) latipenne 688

(Palirodictyopteron) virginiavnin 689

Palpcotherates pennsylvanicu^ 690

Adiaplitharsia ferrea 692

Hadnitomun americanuni 693

Hapaluptera gracilis '. 694

Spamodera amhulans 696

Gyrophlebia longicoUis 697

Metryia analis 700

Progenentomum carbon is 701

Gerarus longus 702

Gerarus danielsi 703

Gerarus angustus 704

Oryctoblattina americana 706

Oryctoblattina latipennis 706

Blattinopsis anthracina 707

Glaphyropldebia pusilla 707

Eucmnus rolundatus 710

Gerapompus schucherti 711

Megalometer lata 713

Polyetes furcifer 715

Pohjetoblatta ralopteryx 720

Plagioblatta campbelli 722

Schizoblatta alutacea 723

Atimoblatta curvipennis 723

Atimoblatta reniformis 724

AsemoblaUa pennsylvanica 725

Asemoblatta danielsi 725

Phoberoblatta grandis 728

Metaxyblatta hadroptera 730

Phyloblatta abbreviata 734

Olethroblatta americana 746

Stygetoblatta latijyemm 747

Metachorus striolatus 748

Oxynoblatta alutacea 748

Si/sciophlebia whitei 752

Sysriopldehia. schucherti 754

Sysciophlebia picta 754



LIST i)V ILLUSTRATIONS. XV

Page.

Syficiuplilehia ((dutiihrata 755

Sysciophlebia rutundatu "55

Syscwphlehia nmui "56

Si/sciophlebia ohtusa "56

Sysciophlebia acutipomis 757

Sysciob/atta anomala 760

Sysciobkdta minor 761

Sysdoblatia stenbenmlleana 761

Syscioblatta misera - 76:i

Atactoblatta anomala 764

Doryblatfa longipenii is 765

Ilemimylacris ramijicaia 767

Exochomylacris virgin iana 768

Orthomylacris analis 768

Orihomylacris rugulos<i 769

Orthomylacris trvncaiula 769

Orthomylacris elonyata 770

Orthoriiylacris ahdacca 771

Orthomylacris pewisylvanica .- 771

Anomomylacris cubitalis 772

Stenomylacris eleyans 773

ActinomyUteris ricina 774

Phthinomylacris cordiformis 774

Phthinomylacris medialis 775

Chalepomylacris ptdchra. 775

Brachymylacris elonqata 776

Brachymylacris cordata 776

Brachymylacris rotnndata 777

Brachymylacris mixta 777

Goniomylacris pauper 778

Mylacris similis 779

Mylacris dubia. 780

Aphelomylacris modesta 780

Sphenomylacris singidaris 782

Neomylacris major 787

Neomylacris pulla 787

Neomylacris paucinerris 788

Pteridomylacris paradoxa 789

Idiomylacris gracilis 790

Poroblattina brachyptera 791

Poroblattina lata 792

Poroblattina richmondiana 792

Acmpcoblaita lanceolata 79:^

Blattoidea schucherti 801

Pseudogerarus scudderi 804

Axiologns thoradcus 805

Endoiasmus reticulatus 806

Archimastax americanus 806

Arcliieologus falcatus 807



XVI LIST OF ILLUSTRATIONS.

I'l.ATEK.

Facing
page.

L Skeleton of 7V*«;mYo/w ;>mr.s/(.s in the U. S. National Musenm. Three-qnar-

ters front view -136

2. kSkeleton of Tria'rnto})s prorsusin the U. S. National Musenm. Three-quar-

ters hind view 436

3. Harperia nodosa Rose 442

4. Viola paivieri Rose and House 444

5. Segmentation of jMpefish eggs 500

6. Segmentation of pi pefish eggs 500

7. Segmentation of pi])efish eggs 500

S. Segmentation of pipefish eggs 500

9. Segmentation of pipefish eggs 500

10. Segmentation of pipefish eggs 500

1 1

.

Segmentation of pipefish eggs 500

12. Procyon simus, new species 554

13. Skins of Macaca nemestrina (1 ) and M. adnxta (2) 564

14. Skins of Macaca nemestrina (1) and M. adusta (2) 564

15. Skulls of Macaca nemestrina ( 1 ) and M. adusta (2) 564

16. Skulls of Macaca nemestrina ( 1 ) and M. adusta ( 2 ) 564

17. Skulls of Macaca nemestrina ( 1 ) and M. adusta ( 2 ) _ 564

18. Skulls of Macaca nemestrina ( 1 ) and M. jiagensis ( 2 ) 564

19. Skulls of Macaca nemestrina (1) and M. }>agensis (2) 564

20. Skulls of Macaca nemestrina ( 1 ) and M. pagensis ( 2 ) 564

21. Wings oi Payitarbes, Erax, Tabanus, Scenopinus, and Rhamphomi/i

a

654

22. Wings of Musca, Conops, Midas, Nemoara, and Tivniopteryx 654

23. Wings of Megaxyela, Odontophyes, and Macroxyela 654

24. Wings of Manoxyela, Xyela, and Neurotoma 654

25. Wings of Lyda, Ctrnolyda, and Pamphilius 654

26. Wings of Itycorsiu, Bactroceros, and CepJialeia 654

27. Wings of lAolyda, Blasticotoma, and Lophyrus 654

28. Wings of Emphytus, Eriocampa, and Pseudosiohla 654

29. Wings of Dolerus, Slromboceros, and Strongylogaster 654

30. Wings of Eriocampoides and Phyllotoma 654

31. Wings of Lycaota, Tenthredo, and Macrophya 654

32. Wings of Pachyprotasis, Trichiosoma, and Cluvell.ari<i 654

33. Wings of Hoplocampa, Hemichroa, and Dineura 654

34. Wings of Mesoneura, Pseudodineura , and Cladiiis 654

35. Wings of Monoctenus, Pteronus, and Periclista 654

36. Wings of Rhadinocenea, PJiymatocera, and Blemiocampa 654

37. Wings of Kaliosysphinr/a, Fennsa, and Scolioneura : 654

38. Wings of Hylotoma, Pachylota, and Lahidavge 654

39. Wings of Dielocerus, Perreyia, and Pterygophorus 654

40. Wings of Loboceras, Acordulecera, and Perga. 654

41. Wings of Xiphydria, Paururus, and Sirex 654

42. Wings of Sirex, Xeris, Teredon, and Tremex 654

43. Wings of Megalodontes and Janus 654

44. W i 1 igs of Macrocephus, Cephus, and Oryssus 654



CAMBRIAN FAUNAS OF CHINA.

By Charles D. Walcott,

Curator, Division of tStr(ifiijr(ij)liic Fdlcoiddloi/i/.

INTRODUCTION.

The presence of Canilirian fo.ssils in China was first announced by

Baron Ilichthofen in 18S3/'

The material crathered by him was studied l^y Dr. E. Kayser, to

whom the brachiopods were intrusted, and by Doctor Dames, who
described the trilobites.

Doctor Kayser* described and named the following brachiopods:

Orthis linnarssoni

Lingiilelld sp.

L. sp.

Of the abov^e we have identified from the collections of the Carnegie

Institution of Washington Expedition to China (h-t/t/.^ [P/ectorf/ii.s]

lltDiarssoiu.

Doctor Dames'" described and named the following trilobites:

Agnostiis chinensis. Conocephalites quadriceps.

Bori/pyge richthofeni. Conocephalites subquadratus.

Anomocare Intilivibatum. Coiiocephalites tiipns.

Anomomre niajus. Liostracus megalurns.

Anomocare minus. Liostracus taliwjensis.

Anomocare nanuni. ? Liostracus.

Anomocare planum. ? Liostracus.

Anomocare subcostatum. 2 P\'gi(lia, genus ami specieh^ undcter-

Conocephalites frequens. mined.

Of the above we have identitied from the collections of the Carnegie

Institution of Washington Expedition to China:

Agnostus chinensis. Anomocare latilimbatum.

Dorypyge richthofeni. Anomocare minus.

Conocephalites IPtychoparia'] frequens. Ptychoparia {Liostracus) megalurus.

« China, Richthofen, IV. &Ideni, pp. 34-36. cldeni, pp. 3-33.

Proceedings U. S. National Museum, Vol. XXIX—No. 1415.
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2 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

Doctor Dames compared the Cambrian trilobites with those of

Europe, America, and India, and conchided that the trilobitic fauna

of Sai-ma-ki and Taling- were about the age of the Scandinavian

Andrarum limestone and tlie Potsdam group of North America. He
did not find any Chinese species that could be identified with those of

Scandinavia and America; but the general appearance of the fauna

as a whole was so similar that he said that their equal age may be

considered proven.

He further states that the age of the rocks containing Doryiyyge

rlchtliofenl from Wulo-pu is proba])ly the same as that of the

Quebec group, basing this upon comparisons with species from Utah,

which he referred to the genus Dorypyge.'^

The collections made b}^ the Carnegie Institution of Washington

Expedition prove that Doryj)yge ricldliofeni occurs in the central

portion of the Chang Hsia formation and is of Middle Cambrian

age. Baron Richthofen's means of comparison were with the fauna

referred to the Quebec group, which was at that time supposed to be

of Lower Silurian (Ordovician) age.

In 1800 M. Bergeron^ described the following Cambrian fossils from

some shaly limestones collected in the province of Shangtung, China:

A(jw)stus (louvillei. Arfhricocej>}ialiin rltituveawi.

Oleuoides lehlanci. Dicellocephalus ? sinensis.

Drepanura premesnili. Calymmene ? sinensis.

Of the above we have iderttilied the following from the Ku San shale

of the section made by Mr. Blackwelder:

Olenoides iiblanci.

Drepanura premesnili.

Calymmene ? \_DameseUa'\ sinensis.

From the Cambrian formations of Siberia, Dr. F. Schmidt' described

the following fossils:

Agnostus czekanowskii.

Anomocare pawlowshiii

Liostracus maydeli.

This fauna was subsequently reviewed by Edward von Toll,'^' who
added the following:

Confervites primordialis Born. Coscinocyathus corhicida Born.

Arclixocyathus acutus Born. Coscinocyathus dianihus Born.

Archxocyathus aduncus Born. Coscinocyathus caJathus Born.

Archxocyathus patulus Born. Coscinocyathus campamda Born.

Archpeocyathtis proskurjakotvi von Toll. Coscinocyathus vesica Born.

Archxocyathus sibiricus von Toll. Coscinocyathus elongatus Born.

Archieocyathus ijizkii von Toll. Coscinocyathus irregularis von Toll.

« China, Richthofen, IV, pp. 31-33.

6 Bull, de la Soci^t6 Geol. de France, 3 ser., XXVIl, p. 499.

cBull. de I'Acad. Imp. des Sciences de St.-Petersb., 1886, XII, p. 407.

ci Mem. de I'Acad. Imp. dee Sciences de St.-Petersb., 8th ger., VIII, No. 10.
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Coscinocyatlms cf. cancellatus Born. Microdiscus kochi von Toll.

S'pirocyathus, species undetermined. Microdiscus, species undeterniineil.

RlmJidocyatlms sibiricus von Toll. Agnostus schmidti von Toll.

Pr(jtopharetr(i, species undetermined. f Olenellus, species undetermined.

HelminthoidicJinites sp. Dorypyge slatskoivskii Schmidt.

KiUorgina cingidata Bill. Ptychoparia czekanowski von Toll.

f Obolella chromatica Bill. Ptychoparia meglitzkyi von Toll.

Hyolithes, species undetermined. f Solenopleura sibirica Schmidt.

Microdiscus lenaicus von Toll. Bathyuriscus howelli Walcott.

In the autumn of 1003 the Carnegie Institution of Washington sent

an expedition to China under the direction of Mr. Bailey Willis, with

Mr. Eliot Blackwelder as assistant in stratigraphic geolog}^ One of

the objects of the expedition was to obtain data of the Cambrian forma-

tions and contained faunas for tlie purpose of comparison, and cor-

relation, if practicable, with the North American sections and faunas.

Mr. Willis delegated to Mr. Blackwelder the study of the sections and

ver}' largely the collecting of the fossils. It was understood that the

collections of Cambrian fossils should be studied by Mr. Walcott and

the stratigraphic sections elaborated by Mr. Blackwelder.

A considerable (Quantity of material was collected and recei\"ed in

Washington in the fall of 190-1. The preparation of the specimens

for labeling was given to Mr. Henry Dickhaut, with instructions to

work them up carefully and secure ever\' species possible from the

mass of fragments of trilobites, brachiopods, etc., of which nearly

all the specimens of rock are composed. The material when thus

prepared was labeled with locality and formation nmnbers and taken

in hand b}' Miss Elvira Wood, who separated the species and selected

and indicated specimens for illustration. I tirst studied the ])rachiopods

in connection with my systematic study of the Cambrian braehiopoda,

and published descriptions of 23 species in 1905.'* Mr. Willis and Mr.

Blackwelder informed me that they would like, in July, 1905, a list of

all the species in the collections in order to use them in the correlation

of the various sections and the discussion of the stratigraphic geology.

To meet this request, I made a preliminary study of the fauna, and

now publish it in advance of the illustrated report, which will not be

ready to go to the printer before the spring of 1906. Many drawings

have been prepared, but it will require several months to complete

them.

In this preliminary study a number of free cheeks and pygidia of

trilobites have been passed over, as the time available before I go to

the field is not sufficient for the extended examinations and compari-

sons needed for a linal paper.

The large fauna discovered in the reconnaissance made by Messrs.

Willis and Blackwelder is an indication of the richness of the Cam-

brian faunas of eastern Asia, and of the great results that may be

aProc. U. S. Nat. Mus., XXVIII, 1905, pp. 227-337.
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expected when S3'stematie, thorough exploration and collecting- is

undertaken. The following is a synopsis of the fauna as now known:

Name.

Protozoa
Porifera
Brachiopoda
Gastropoda .

.

Pteropoda . .

.

Coi)halopoda
Trilobita
Ostracoda . .

.

Total .

.

Genera.
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Upper (liimbriaii Ohao Mi Tien formation.

Middle Cambrian Kn San formation.

Middle Cambrian Chang Hsia formation.

Trilobita—Continued.

I'agodia bia, P. do'luii, P. lotos, P. maccdo.

Pleroccphalus busiris.

Pt;/ch(igpi.s acamus, P. cacus, P. cadinii)<, P. cal-

chas, P. callisto, P. calijcc, P. cnmpe, P. ceto.

P. sp.

Ptychoparia (?) bafia, P. dryopr.

P. (Proampyx) burea.

Solennpleura belus, S. beror.

Dikdaccphalus (?) baubo, D. (?) hrizo. -

llhrminis canens, I. ceres, I. dictys.

^Briiehioi)oda:

Obolus ( Westonia) blackwclderi.

Bicellomits parvus.

Acrothelc m in uia.

Gastropoda;

Straparo/liiKi, species undetermined.

Trilobita:

Acjiioslits cliinrnsis, A. ku.'ianensis.

Rrdlichki finalis, R. species undetermined.

Oknoidts (?) cilix.

Dorypyge Icblanci.

Ikimesdla chionr, D. sinensis.

Drepanura premesnili.

Ptychoparia (?) bromvs, P. ecus, P. triws.

Shanglungia spinifcra.

^Foraminifera: Globigerina (?) nianlocnsis.

Porifera: Prolospongia clitoris.

Bracluoi)oda:

Otjottis miiiiiinis, (). obsciirus, (). slicnsii iisis.

O. (Lingulrtlu) cliimnsis, (). (L.) dantrsi.

O.
( Lingutcjiis) cros.

O. ( U'rstonia) blacttn Idrri.

Micromctra lubrddorini

opiiircnsis.
'

DivrlliDiiiis parvus.

Acrolliilc iiiattlinri cryx,

Acrotrcta Hani, A. pacijica, A.

Otjolttla asiiUica.

Plcciorthis linnarssoni.

BillingscUa piivipellyi (?).

Gastropoda:

Scenella clotho.

Platyccras chronus.

Stcnoilicca (?) cluriwf, S. rugosa oric7ilalis.

Pteropoda:

llyotillics cyliclc.

Orlhothfca cyrcne dryas, O. daiili.% O. dclphus,

(). iloris.

Trilobita:

Agnostus chinensis, A. kusanensis.

Microdiscus orie^italis.

Dorypygc bispinosa, D. nchthofeni.

Doryiiyijclla alastor, I), alcon, D. iypicalis.

DamcscUa bcllagranulata D. blackwclderi, D.

brevicaudata.

Agraulus aliaris, A. abrota, A. acalle, A. agcnor.

A. dirce, A. did, A. dolon, A. dryas.

Anomocare alcinoe, A. histon, A. (?) bides. A.

daulis, A. daunits, A. decelus, A.latilivilxituni,

A. viinus, A. tatian, A. temenus.

Anomocarella albion, A. (?) bura, A. cliinrnsis.

Arionellus agonius, A. a/ax, A. alala.

Menocephalus acerius, M. acts, M. admrta, M.

adrastia, 31. agave, M. bclenus, M. species

undetermined.-

Pterocephaliis asiatica.

"• Itychaspis acamiis, P. sp.

liinldlis, M. panniila

1. rants.

sliiuiglitngrns
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Middle Cambrian Cliang Hsia formation.

Lower Cambrian Man To formation.

Pre-( 'amiirian Tai Slian Complex.

Trilobita—Continued.

Pti/clwparia frequens, P. tellus, P. tcnrs, P. ti-

tiana, P. theano, P. tqlun.

P. (Ltostracus) megalurus, P. {L.) thraso, P.

(L.) toxeus, P. (i.) tragus, P. [L.) tutia.

P. (Proampyx) sp.

Solenopleura abderus, S. aranlhci, S. acidalia,

S. agno.

Orepicephalus damia, C. magnus.

Dolichometopus alceste, D. deois, D. derceto. D.

dirce.

Ostracoda:

Bradoria bergeroni, B. emjn, B. eris, B. fragUis,

B. stereope, B. woodi.

Brachiopoda:

Obolella asiatica.

Billinggella pumpellyi {f), B. richthofeni.

Gastropoda: Stcnothcca rugosa ehinensis.

Pteropoda: Hyolithes delta.

Trilol)ita:

Rrdlichia ehinensis, R. nobilis.

Ptychuparia aclis, P. constricta, P. gramdosa,

P. impar var., P. mantoensis.

Table Showing Geologic and Geographic Distribution of the Fauna.
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FORAMINIFERA.
Genus GLOBIGERINA d'Orbigny.

GLOBIGERINA (?) MANTOENSIS, new species.

A single specimen of what is prol)ably a species of Foraminifera

occurs in a compact gray limestone. It is elongate-oval in shape,

convex, and divided longitudinally by a narrow furrow into two lobes,

which are marked by more or less irregularly arranged and not very

deep depressions at right angles to the central furrow.

Formation and locality.—Middle Cambrian, upper portion of Man
To shale formation; 3.2 miles southwest of Yen Chuang, Hsin Tai,

Shangtung, China.

Collected b}^ Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PORIFERA.
PROTOSPONGIA Salter.

PROTOSPONGIA CHLORIS, new species.

Of this species only the large primary spiculaj are known. The
skeleton is not preserved. The silicious spicules vary in size, but they

all appear to be four-rayed. The ra3^s are slender, extending out usu-

ally at right angles to each other from the center, but in some speci-

mens one or more of the rays is occasionally slightl}" diverted from
the right angle; they slope slightly downward from the center to their

extremities, which gives a low pyramidal form to the spicule; there is

no trace of a central, downward-pointing ray on the under side. Each
ray has a rounded angle on its upper side; it is slightly angular at the

sides and subangular on the lower side. In many examples the narrow

rounded ridge of the upper side is exfoliated, leaving a V-shaped

groove lengthwise of the ra}^; the grooves from the fourra3^s unite at

the center.

As a result of the exfoliation of the upper side of the ray there

appear to be three forms of spicules: First, the complete spicule, as

above described; second, a \Qxy slender spicule with the rays rounded

on the upper side and angular on the lower side; and, third, a spicule

having a V-shaped groove on the upper side of the rays.

The spicules above described resemble in general form those of Pro-

toH])ongiafenestrataS\x\iQ,v\ the}' differ in the absence of the central

ray and the exfoliation of the upper side of the ray.

Formation and locality.—Middle Cambrian, central portion of

Chang Hsia formation, in compact gray limestone; at Yen Chuang
and 2 miles south and \\ miles southwest of Yen Chuang, Hsin Tai,

Shangtung, China.

Collected by Eliot lilackwelder, of the Carnegie Institution of

Washington ExpcMlition (o Cliiiiu.



NO. 1415. CA MBRIAN FA UNAS OF CHINA— WALCOTT. 1

1

BRACHIOPODA.
Genus ACROTHELE Linaarsson.

ACROTHELE MATTHEWI ERYX, new variety.

In form, convexity, and size the ventral valve of the only specimen

representing this variety is very similar to the typical forms of

Acrothele Diattheim. The shell is partially exfoliated, and shows the

cast of the boss as a small oval pit about the pedicle opening- and two

narrow vascular sinuses that extend from a point nearl}" back of the

pit, forward and a little outward, about one-third the length of the

valve.

The shell is built up of several layers of lamelUe that are smooth and

shin}^ on the interior, except where slightly roughened by slight vas-

cular markings and o])scure radiating strife; the outer surface is dull

and marked by concentric strise and lines of growth and numerous

fine, irregular, often anastomosing, elevated lines that give the surface

a rough appearance.

The valve is nearly circular, with a diameter of mm. If this shell

were associated with Aci'otkeJe inatthewi in the Middle Cambrian rocks

of New Brunswick, I should not h(>sitate to identify it with that

species. In the absence of a series of specimens and specimens of

the dorsal valve, it is not certain that it is identical with Acrothele

inattlieivL On this account the varietal name is given it.

Foniuitlo)) and locality.—Middle Cambrian, centi'al portion of

Chang Ilsia formation; 3 miles southwest of Yen Chuang, Hsin Tai,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus SYNTROPHIA Hall and Clarke.

SYNTROPHIA ORTHIA, new species.

General form irregularl}- oval, with the ventral view obtusely angu-

lar toward the apex; rounded, biconvex, with a deep mesial sinus at

the ventral valve and a strong median fold on the anterior half of the

dorsal valve.

Surface smooth with the exception of a few concentric ,striiv and

lines of growth.

The venti'al valve has a strong median sinus that occupies about one-

third of the width of the valve at the anterior margin and projects for-

ward to tit into the sinus in the front of the margin of the dorsal valve;

the sides of the median sinus are elevated, and with the downward
curving lateral slopes form a strong, roimded ridge on each side of the

sinus; none of the specimens in the collection show the area, but from

the profile of the valve it must have been of moderate height with a

rather sharp apex curving over it.
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Dorsal valve with a minute apex from which a narrow, slightly

developed median fold extends out to about the center of the shell,

where it becomes elevated and projects forward to the front margin;

the remaining- portions of the surface are uniformly convex, sloping

away from the median fold to the margins of the valve.

Nothing is known of the interior of either valve.

Ohservcdions.—In general form this species resembles SyntropJda

priiiiordiaUs of the St. Croix sandstone of Wisconsin." It diflers in

its more rounded irregularly oval form and the ver}^ large median

sinus of the ventral valve.

Forinatioii and locality.—Upper Cambrian. Central portion of Chao

Mi Tien limestone, Pagoda Hill, 1 mile southwest of Tai An Fu, and at

a somewhat 4ower horizon two-thirds of a mile west of Tai An Fu,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

GASTROPODA.
Genus SCENELLA Billings.

SCENELLA CLOTHO, new species.

Shell small, moderately convex; apex' elongate, slightly eccentric,

elevated; aperture irregularly oval; a narrow carina extends from the

apex down to the broader end, and several obscure carinte radiate from

the apex toward the margin.

Surface marked by line concentric strii\3 and very tine radiating

striaj.

The type specimen has a length of 4.25 mm.; greatest width 3 mm.;

elevation of apex about 1.5 mm.
This species is clearly distinguished b}' the broad, elliptical, or sub-

ovate form of its aperture and elongated apex; the latter feature is

determined from the interior of the shell, which indicates that the

apex was situated somewhat nearer the narrower end of the aperture;

this feature suggests that if there were perfect specimens representing

the species, it might be found to be more nearly related to some forms

of Stenotheca than to Scenella.

Formation and locality.—Middle Cambrian, upper portion of Chang
Hsia formation, 1 mile east of Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

SCENELLA, species undetermined.

This species is represented b}' a cast of the interior of a small,

patelloid shell, with an oval aperture measuring 2 ))y 3 mm. and

«Proc. U. S. Nat. Mus., XXVIll, 1905, p. 292.
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having a slightly eccentric elevated apex. It does not appear to be

identical with ScencIJa cJotho^ of the Chang Hsia formation, as the

apex is more eccentric and there is no evidence of any carinas

Formdfioii and lomJiiy.—Upper Cambrian, lower portion of Chao

Mi Tien formation; Pagoda Hill, 1 mile west- southwest of Tai An Fu,

Shangtung, China.

Collected ))y Eliot Black welder, of the Carnegie Institution of

Washington Expedition to China.

Genus STRAPAROLLINA Billings.

STRAPAROLLINA CIRCE, new species.

Shell small, hemispherical, spire depressed and rounded in outline;

whorls probably about three; only two are preserved; suture shallow;

the whorls are gently and uniformly rounded from the suture down
to the more rapid curve to the basal side; as far as can be determined

a section of the outer whorl has the form of an ellipse, the narrower

parts toward the dorsal furrow and the outer basal margin.

The greatest diameter of the type and only specimen is 3.5 nun.;

greatest diameter near aperture 2 mm. ; diameter of whorl opposite

aperture 1.5 mm.
The surface is marked by concentric elevated lines that extend

obliquely backward from the dorsal suture to the base of the whorl,

where they are concealed by the matrix. This species differs from

StraparolUna remota Billings in the more rapid expansion of the

outer whorl and more elevated spire.

Fonnatioii and locality.—Upper Cambrian, lower portion of Chao
Mi Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An
Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

STRAPAROLLINA, species undetermined.

This form is represented by the lower portion of a single whorl,

that is rounded in outline and suggestive of StraparoUlna remota.

The greatest diameter across the volution is 6.5 mm., and of the

whorl 2.5 to 3 mm.
Formation and locality.—Middle Cambrian, in shales just below

the Chao Mi Tien formation, corresponding to the Ku San shales;

isolated hills 12 miles S. 80° E. of Tai An Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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Genus PLATYCERAS Conrad.

PLATYCERAS CHRONUS, new species.

Shell minute, consisting of two whorls somewhat irregularly in-

curved, the inner whorl being on the plane of the dorsal (outer) side;

the outer whorl expands rapidl}^ toward the aperture, increasing more
on the right ventral (inner) side; a cross section of the outer whorl

shows the outer side to be slightly convex and the inner side strongly

convex, a rather sharp dorsal angle Ijeing formed where the two unite

on the outer side.

A narrow, sharp ridge occurs about midwa}^ of the outer side of the

whorl, that is seen only when the outer surface is very perfectly

preserved; in one example the ridge has a narrow depression on the

outer side which makes a rather prominent feature of the surface;

the strife of growth arcii backward to this I'idge, indicating a sharp

but small dorsal sinuosity in the pei'istomc; on casts of the interior

neither the ridge nor the arching backward of the strije is shown.

The surface of finely preserved specimens is marked b}^ concentric

lines of growth, a sharp ridge, and one or two very fine, elevated lines

subparallel to the ridge.

Greatest diameter of shell 1.5 mm. ; dorso-ventral diameter of whorl

at aperture 0.75 mm.; lateral diameter 0.5 mm.
This species appears to be most nearly related to Platyceras j>ri-

msevimi Billings. It difiers in its stronger dorsal angle and more
rapidlj expanding outer whorl.

Formation and locality.—Middle Cambrian, central portion of C'hang

Hsia formation; at Yen Chuang and 2.5 miles south of Yen Chuaug;

also in clifi's 1 mile east of Chang Hsia, in upper portion of Chang
Hsia formation; iShangtung, China.

Collected l)y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PLATYCERAS CLYTIA, new species.

Shell minute, consisting of about two whorls. Whorls regularly

incurved, the plane of the coiling being nearly perfect with the

exception of a very slight inclination to the left when looking down
upon it from above (dorsally). Outer whorl ver}^ minute at origin,

increasing slightly for the first half of its turn and then rapidly

toward the aperture, which is rounded ovate, being narrowest at the

dorsum; a rounded dorsal ridge is formed on the outer whorl by the

convex slope of the two sides meeting at the dorsum.

Surface apparently smooth in the half dozen specimens in the

collection.

Greatest diameter 2.75 mm.; dorso-ventral diameter of whorl near

aperture 1.6 mm.; greatest lateral diameter 1.25 mm.
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This species differs from P/ati/ceras chronns and /'. pcujoda in the

form of the outer whorl, which expands more iinifoi'ml}' and has a

broadly ovate section; its form also distinguishes it from l\

'priiiiaivunu

Formation and locaJitij.—Upper Cambrian, upper portion of Chao

Mi Tien formation, in gray oolitic limestone; Chao Mi Tien, Shang-

tung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PLATYCERAS PAGODA, new species.

Shell minute, consisting of a))out two whorls, of which the inner

whorl is very minute and incurved so as to be seen best from the right

dorsal or outer side. Whorls regularly incurved, with the plane of

the coiling toward thi^ right dorsal side. The section of the outer

whorl near the aperture is elongate oval, with the left ventral side

somewhat flattened. The outer whorl widens i-apidly toward the

aperture, especially on the right ventral (inner) side, which gives the

outline, when looked at from the dorsal ridge, an obliipie, unsynuuet-

rical appearance.

Surface mai'ked by concentric lines of growth which arch backward

upon the dorsum, indicating a dorsal sinuosity in the peristome.

Greatest diameter of the shell 2.5 nun.; dorso-vcntral diameter of

whorl near the aperture 1.75 mm.; greatest lateral diameter not meas-

urable, but apparently not more than one-half the antei'o-posterior

diameter.

This species difl'ers from Platycenix clurniiiN in the size of the outer

whorl, minute inner whorl, and the absence of longitudinal ridges,

features which also distinguish it from P. prihuvruiii Billings'^' and

allied forms.

Formation and locality.—Upper Cambrian, lower portion of Chao

Mi Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An Fu,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus STENOTHECA Saltei

STENOTHECA (?) CLURIUS, new species.

This form is represented by the interior cast of a large, slender,

slightly curving shell. The cast has a length of 10 nun., with a

diameter where it is broken off at the end of 4 by 5 mm. The largest

diameter at the aperture was probably about 10 mm.

«Can. Nat. and GeoL, YI, 1871, p. 220.



16 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

The generic reference of this specimen is doubtful, but in the

absence of the outer shell it is not possible to determine the generic

relations.

Formation and locality.—Upper Cambrian, lower portion of Chao
Mi Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An Fu,

Shangtung, China.

Collected ])y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

STENOTHECA RUGOSA CHINENSIS, new variety.

In its general form this shell is closely related to Stenotheca ragosa;

it is, however, more elevated and more broadly oval in outline than

the typical forms of .5'. rugosa. The surface is marked by a lunnber

of moderate undulations, or low concentric ridges, and numerous verj'

fine concentric strige of growth ; with a strong lens fine radiating striae

are visible. The t^^pe and only specimen in the collection has a longer

diameter at the aperture of about 10 mm., with a height of 7 mm. to

where the apex is decorticated; at this point the oval section has a

length of 2.5 mm., with a width of 1.5 mm. The apex is broken off at

a smooth, slightly convex septum.

This specimen is of unusual interest, owing to the presence of a

septum toward the apex. In form it resembles most closelj aS. rugosa

acutlcosta, Walcott, but differs from that variety in the presence of

rounded instead of acute costs?. From S. rugosa it differs in being

elevated and more or less conical.

Formation and locality.—Lower Cambrian, Man To formation, in a

hard, blue-gray limestone, 2.5 miles southwest of Yen Chuang, Hsin

Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

STENOTHECA RUGOSA ORIENTALIS, new variety.

This variety is founded upon a small, slender shell with a rounded,

oval aperture. In form it is between Stenotheca rugosa acutlcosta and

S. rugosa erecta, being slender, slightly arched, and cornucopia-like.

Surface marked by strong, sharply angular concentric ridges, with

broader U-shaped furrows between them, and numerous line con-

centric stria?. The average length of the shells of this species is

3 mm., with a diameter at the aperture of 1.5 to 1.75 mm.
Formation and locality

.

—Middle Cambrian, upper portion of Chang
Hsia formation ; at Chang Hsia and 1 mile east of Chang Hsia, Shang-

tung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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PTEROPODA.
Genus HYOLITHES Eichwald.

HYOLITHES CYBELE, new species.

Form an elong-ate, ,su])ti'iano-ular pyramid, oracliuiliy and rooularly

taperiiig to an acute extremity. The apical angle of the dorsal side is

about 15-^. Transverse section rounded subtriang'ular; the ventral

angle is rounded and the lateral angles slightl}' rounded olf. Dorsal

face moderately convex and curving very slightly from the apex to

the anterior, spatulate portion. Ventral face strongly and regularly

convex transversely. Aperture oblique, the margin extending- on

the dorsal side; the peristome 'on the ventral side is slightly curved

forward.

Surface marked b}" concentric, transverse, more or less o])scure lines

and striiB of g-rowth; the cast of the interior shows on the ventral face

three or four obscure longitudinal lines, the central one of which is

the strongest.

The largest specimen in the collection has a length of 24 nmi., with

a width of T mm. at the aperture.

The body of the associated operculum is semicircular, moderately

convex on the outer side externally, and concave within. The ventral

wing as seen on the outside is semicircular-convex, rising toward a

point at the center of the transverse side. The dorsal limb is nearly

flat, rising, as far as can be determined from a broken specimen, at an

angle of about 100^ from the plane of the body of the operculum.

In the slope of the sides toward the apex, character of surface, and
the transverse section this species may be compared with IfyoJitJi<x

pr'rnccp^!^ Billings," of the Lower Cambrian of Newfoundland, //. tenah-

ti'hitus Linnai'sson, and //. arcnophllus Holm.^^ If. ri/hdexs^ however,

much smaller than the first two species mentioned, and its section is

much more convex, both on the dorsal and ventral sides, than that of

// arenopldlux..

Forniiitkm.andlocalitii.—Middle Cambrian, central poi'tlon of Chang
Hsia formation; at Yen Chuang, 2 miles and 2. .5 miles south and 3

miles southwest of Yen Chuang, Hsin Tai, Shangtung, China. Also

near the top of the Chang Ilsia formation at Chang Ilsia, Shangtung,

China.

Collected l)y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

"Tenth Ann. Kept. U. S. Geol. Survey, 1890, pi. lxxvi, fit^s. 1 to 1 '//.

'Mieol. Surv. Sweden, Ser. C, No. 112, pi. i, tigs. 78-81 and 8LM>;!.

Proc. N. M. vol. xxix—05-^—

2
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HYOLITHES DAPHNIS, new species.

The t3q3e and only specimen of this species in the collection has a

length of 26 mm., with a width at the larger end on the dorsal side of

11 mm., and a dorso-ventral thickness of 9 mm. At a distance of 21

mm. from the larger end the smaller end has a width of 5 mm. on the

dorsal side. Nothing is known of the outer surface. The section

shows a very strongly convex ventral side, with rounded ventral

angle; the dorsal side is gently convex, with the lateral angle slightly

rounded.

This species is represented b}^ a cast that might have been taken

from some of the more convex specimens of Jlyolithes princess Bil-

lings, of the Lower Cambrian rocks of Newfoundland. It differs

from these in the more convex dorsal side.

Formation and locality.—Upper Cambrian, summit of the Chao Mi
Tien formation; 2.7 miles southwest of Yen Chuang, HsinTai, Shang-

tung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

HYOLITHES DELIA, new species.

This species is represented by the dorsal side of a single specimen.

It resembles the dorsal side of Jlyolitltes hUlmgsl Walcott." The
dorsal surface is gently (convex and is marked on each side, parallel

to and a little distance within the margin, by a very shallow groove

which outlines a central, more slightly convex area. This specimen

is probably the interior cast. It shows a few forward-arching concen-

tric lines of growth. The type and only specimen representing the

species has a length of 5 mm., with a width of 1 mm. at the smaller

end and 2.25 mm. at the larger end.

From the means of comparison afforded by the single specimen this

species appears to be most closely related to iryoUthes hiUlngsL It

differs in the more slender tube.

Forii\a,tlon and locality.—Lower Cambrian, in hard, blue-gray

limestone, lower part of Man To farmation; 2.5 miles south of Yen
Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus ORTHOTHECA Novak.

ORTHOTHECA CYRENE, new species.

Form, an elongate, slender, subtriangular tu))e, with the lateral mar-

gin rounded, tapering gradually from the base to an acute extremity.

«Bull. No. 30, U. S. Geol. Survey, lcS86, p. 134, pi. xiii, figs, lb, le.
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Transverse section rounded sal)triaiio-ular, transverse, and slig-htl}'

concave toward the center on the dorsal side, rounded at the lateral

angles, highlj' arched on the ventral side, with the ventral angle

broadly rounded. Dorsal face of the lateral angles rounded, with a

shallow depression, with rounded lateral slopes, a little more than

one-third the width of the face. Ventral face strongl\' and regularly

convex transversel3% and without any ventral angle. Aperture, as

far as known, transverse, at right angles to the axis of the shell.

Operculum unknown. Shell of moderate thickness and made up

apparently of several hn'crs or lamelh^.

Surface of the shell concentrically or transversely linel}^ striated;

a few longitudinal stride may be seen bv turning the specimen in the

light.-

The largest specimen, which is broken off at the apical end, has a

length of 9 nnn., with a Avidth on the dorsal side at the larger end of

2 mm.; a specimen with a diameter of 3 mm. on the dorsal face has

a dorso-ventral diameter of 2 mm.
What appears to be a ti-ansverse septum occurs in one of the shells

about 9 mm. from the apical end.

The elongate form of the tube and the shallow groove on the

center of the dorsal face are not unlike IlyoHtJics commvnis euiiiionsl

Ford." The two species, however, ditier in the outline of the trans-

verse section and in the more rapidly expanding tube of Oiihotheca

cyrene. There is a number of species from the Swedish Cambrian,

illustrated by Holm, that have the central depression on the dorsal

face. Of these (Jrthotliecd ((jfi)iis Holm is most nearly related to O.

cyrene.

Foriiiation and loadify.—Upper Cambrian, upper portion of Chao

Mi Tion formation; Chao ]Mi Tien and 2.7 miles southwest of Yen

Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington P^xpedition to China.

ORTHOTHECA CYRENE DRYAS, new variety.

This variet}' is characterized by having a broader, more shallow fur-

row on the dorsal face; otherwise it appears to be identical with (>.

cyrene. On some specimens the shallow groove is scarcely percepti-

ble, the face being practical 1}^ transverse and smooth.

Forniatlon and local!ty.—Middle Cambrian, central portion of Chang

Hsia formation; 2 miles south of Yen Chuang, Hsin Tai, Shangtung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

a Tenth Ann. Kept. U. S. Geol. Survey, 1890, pi. lxxvii, lig. 4A.
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ORTHOTHECA DAULIS, new species.

Shell elongate, slender, tapering gradually to an acute point.

Transverse section subcircular, slightly flattened on the dorsal side.

Ventral face strongly and regularly convex transversely; the dorsal

and ventral faces meet to form the rounded lateral angles of the shell,

the dorsal face being narrow and slightly flattened. Aperture trans-

verse, as indicated by the transverse lines of growth.

Surface of the shell smoothed and polished, with onlv a very few

obscure traces of transverse concentric lines of growth.

The largest specimen in the collection has a length of 16 mm., with

a diameter at the larger end of 4 mm., and at the smaller end, where it

appears to be broken off at a transvei'se septum, of 1.25 mm.
This species resembles, in its slender tube and nearly circular sec-

tion, OrtJiotheca communis Billings." It difl'ers in expanding a little

more rapidly toward the larger end and in its smooth surface. It may
be compared with ChthotJieca stylus Holm, except that it does not have

the curvature of that species nor the cancellated surface. Its slender

tube and nearly circular section are much like those of Orthotheca

tereti'usculus Linnarsson,^ as illustrated b}^ Holm in his memoir on

Hyolithida?.

Formation and locality.—Middle Cambrian, lower portion of Chang

Hsia formation, in gray oolitic limestone; 50 feet below base of cliff's,

Chang Hsia; also central portion of Chang Hsia formation, 2.2 miles

southwest of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ORTHOTHECA DELPHUS, new species.

Shell straight, elongate, slender, tapering gradually to an acute

point. Transverse section subelliptical, with the dorsal side flattened.

Dorsal face gentl}^ convex, lateral angles rounded. Ventral face

moderately convex. Aperture about transverse, as indicated by the

concentric stride and lines of growth. Shell of medium thickness.

Surface of the shell transversely or concentrically striated by
somewhat irregular, raised, sharp, tine, closel}^ arranged stria^; on

the rounded ventral side a few slightly oblique, longitudinal, elevated

•lines occur near the larger end.

The largest specimen has a length of J> mm., with a width of 1 mm.
at the smaller end and 1.75 mm. at the larger end.

There is some variation in the transverse section of the shell owing

to the variation in the convexit}" and flattening of the dorsal face. In

some specimens toward the apical end the section is a rather narrow

ellipse.

"Tenth Ann. Rept. U. S. Geol. Survey, 1890, pi. lxxvii, fi^s. 3, 3 a-g.

''Geol. Surv. Sweden, Ser. C, No. 112, pi. i.
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The elliptical section and the line, raised, transverse stria? serve to

distinguish this species from any other known to me.

Formation and locality.—Middle Cambi-ian, central portion of

Chang Hsia formation, in limestone nodules at the base of a stratum

of green shale, a local phase of the Chang Hsia oolite formation; 3

miles south of Kao Chia Pu and 3 miles southwest of Yen Chuang,

Hsin Tai, Shangtung, China.

Collected ])y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ORTHOTHECA DORIS, new species.

Shell elongate, slender, and regularly tapering. Transverse section

oval or circular; in the type and only specimen the shell is somewhat
ci'ushed, which leaves the original form in dou))t. The dorsal face

appears to have been moderately convex, with rounded lateral angles

that pass into the convex, rounded ventral side. Transverse stritv and

lines of growth indicate that the aperture was probaVdy transvei'se.

Shell apparently strong.

Surface of shell transversely or concentrically marked b}- lines of

growth, with more or less irregular stria? between them; in addition

there is a finely pitted surface between the stria?, and sometimes on

them, that gi\os a very peculiar aspect to the surface under a strong-

lens.

The fragment representing this species has a length of 1.U mm., W' ith

a transverse diameter at the larger end of 5 nmi.

This species is characterized by the peculiar, irregularly pitted

surface.

Forination and locality.—Middle Cambrian; collected from river

drift rock on gravel bar in the Lan Ho, 1 mile south of Chen I*ing

Hsien, southeastern Shensi, China, near the extreme southeastern

corner of the Province of Shensi, adjoining on Hupeh and Ssuch" uan.

Collected by Bailey Willis and P^liot Blackwelder, of the Carnegie

Institution of Wasiiington Expedition to China.

ORTHOTHECA, species undetermined.

Fragments of a small, elongate, slender Orthotheca occur in the

upper Cambrian. The .species has a transverse section much like that

of O. daalis., except that the dorsal face is much broader, which gives

a rounded, subtriangular outline to the section, resembling in this

respect 0. cyrene, but the latter has a shallow groove on the dorsal

face which is absent in the fragments under consideration.

Formation and locality.— Upper Cambrian, upper part of Chao Mi
Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An Fu,

Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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CEPHALOPODA.
Genus CYRTOCERAS Goldfuss.

CYRTOCERAS CAMBRIA, new species.

Shell gently curved, laterally compressed. Section ovate, dorso-

ventral diameter as compared with the lateral diameter toward the

last chamber being- nearly as four to three, the greatest lateral diame-

ter being nearer the dorsal than the ventral side; dorsal side more
obtusely rounded than the ventral. Septa arching slightly forward

from the dorsal side; short, about five in a distance of 2.5 mm.
where the shell has a diameter of from 1 to 1.5 mm. Chamber of

habitation supposed to be of moderate depth; none of the specimens

clearly show the margin of the aperture.

This species is represented by a number of more or less fragmentary

specimens. The largest has a dorso-ventral diameter near the aper-

ture of 8 mm., with a length of 7 mm. to where the diameter is 1.25

mm. ; chamber of habitation appears to have a depth of 2 nmi. The
siphuncle in a specimen 2.25 mm. in the dorso-ventral diameter has a

diameter of less than 0.2 mm.; it is situated on the dorsal side, and

almost reaches the exterior surface of the thin shell, which is some-

what thickened on the dorsal side.

This little shell appears to be a true Cyrtoceras. Occurring as it

does well down toward the base of the Chao Mi Tien limestone, the

fauna of which is of upper Cambrian age, makes it of great interest,

as it is the oldest known representative of the genus, and, unless Vol-

borthella is considered to be a cephalopod, is the oldest known
representative of that class.

Formation and locality.—Upper Cambrian, lower portion of Chao
Mi Tien limestone; Pagoda Hill, 1 mile west-southwest of Tai An
Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

TRILOBITA.

Genus AGNOSTUS Brongniart.

AGNOSTUS KUSANENSIS, new species.

Cephalic shield moderately convex, a little wider than long, semi-

circular in outline, and slightly contracted at the posterior lateral

angles; the narrow, rim-like, rounded border is broadest at the front,

narrowing toward the postero-lateral angle, around which it curves,

and extends about one-fourth the distance across the posterior margin

of the head; dorsal furrow well defined on the sides, but rather faint

in front of the large posterior lobe of the glabella.
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The glabella is formed of a po.sterior, .slightly convex lobe that is

little more than one-fourth the width of the head and less than one-

half its length; it is marked a little in advance of its center by a small,

pointed tubercle; in front of the posterior lo]>e there is a faintly out-

lined conical extension of the glabella that ditiers more or less in form

and strength in nearly every specimen of the head; it is usually very

obscure; lateral lobes moderately convex and uniting in the front

without interruption in the convexity or surface.

The thoracic segments associated with the cephalic and caudal shields

have a convex axial lobe with narrow pleural lobes; the axial lobe is

divided into a central portion and two lateral portions by narrow fur-

rows, giving the effect of two large oval tubercles between the dorsal

furrow and the central portion of the segment; the short pleural lobe

is marked by a very narrow pleural furrow a short distance back of

its center.

The caudal shield associated with the cephalic shield is slightl}-

shorter in proportion to its width and less convex; it is bordered by a

flat, rather broad rim, that is narrow at the front margin, gradually

increasing to its greatest width l)ehind, where its inner margin curves

inward to form a blunt angle at the point opposite the axial lobe; the

front niargin is narrow and elevated in front of the lateral lobes

and bordered with a narrow, slightly convex, sharply detini^d axial

segment.

Axial lobe about one-third the entire width, moderately convex,

and marked on its anterior third l\y an elongate, slightly elevated

tiU>ercle from which on some specimens, but not on others, two very

faint grooves extend outward and then curve obliquel}" backward to

the dorsal furrow, the front groove being opposite the apex of thc^

tul)ercle; in some examples the axial lobe contracts opposite the cen-

tral tubercle and expands at the frontal margin, where an oblique,

very faintly defined furrow outlines a small oval lobe; dorsal furrow

narrow and sharply detined all al)out the central axis; back of the axis

it unites and passes back into the furrow within the border; lateral

lobes gently convex, usually about the width of the axial lobe near

the central portions, narrowing posteriori}^, and d3nng out at the

short, shallow furrow at the posterior point of the axial lobe.

Surface of cephalic and caudal shields and thoracic segments mi-

nutely punctate.

This species differs from Agnostus chinensis Dames, which occurs

abundantly in the Chang Hsia formation, in having a short glabella and

broader lateral lobes on the cephalic shield, and broader lateral lobes

and flat border on the pygidium. It is of the type of and very closely

related to A. 'parcifrons Linnarsson, from which it differs in the pro-

portion of the glabella to the length of the cephalic shield and in the

flatter margins of the cephalic and caudal shields.
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Foiynation and locality.—Middle Cambrian, upper portion of Chang
Hsia formation, 3 miles south of Kao Chia Pu. Hsin Tai, Shang-tung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus MICRODISCUS (Emmons) Walcott.«

MICRODISCUS ORIENTALIS, new species.

There is in the collection but a single specimen of the matrix of a

portion of the head of this species. This indicates the head to have

been semicircular in outline, Avith a strong, rounded, frontal border,

marked by ten or more transverse furrows, very much in the same
manner as M. connexus. In front of the border there is a very nar-

row, slightly elevated rim.

Cheeks convex, and sloping from the center toward the narrow,

sharp dorsal furrow about the glabella and to the furrow within the

border of the head. A very narrow ridge extends just back of the

antero-lateral angles of the glabella outward so as to disappear in

the ful'row within the outer border.

Gla])clla very narrow in front, gradually widening toward the base,

and from the slight indication in the specimen is continued backward
in an occipital spine; it is marked by two transverse, liglitly impressed

furrows, and what may be a faintly impressed occipital furrow.

This species shows characters that occur in two described forms:

The border of the head and the occipital spine are much like those of

J/! connexus; the transverse furrows of the glabella recall those of

some specimens of M. .yx'closus.

Its occurrence in the Cambrian rocks of China is most interesting.

The fossils associated in the ])luish-gray limestone are Acrotreta

sJidugfiuigeiisls:., DlcelJomus parrns., OlxiJeJla axuitica., (Jhohis shev.siefi-

.s'/.y, lli/olit/)cs, undetermined fragments of trilobites, and a small

ostracod.

CoUectcd b}' Bailey Willis and Eliot lUackwelder, of the Carnegie

Institution of Washington Expedition to China.

Forination and locality.—Middle Cam])rian.

The ty^Q specimen is from dark, bluish-gray, compact limestone,

in the river drift of the Lan Ho, near the extreme southeastern

corner of the province of Shensi, joining on Hupeh and Ssuch' uan,

one mile south of Chen Ping Hsien, Shensi, China.

Genus REDLICHIA Grossman.

RedUrlda Grossman, Eevue Critique, Paleozoologie, 1902, Sixit-me Ann., p. 52.

ILij'cria Redlicii, Mem. Geol. Sur. India, new ser., I, 1901, p. 2.

Not Hcvferia Bittner, 1895.

"Bull. U. S. Geol. Surv., No. 30, 1886, p. 152.
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(>i'i(j'n}(il (Itxi-ripiUni hv Doctor Redlicli: "The head shield i.s almost

semicircular, slightly elevated, possesses movable cheeks and two long-

cheek-spines. The glabella is cylindrical, slight!}^ contracted toward

the middle, provided on each side with four lateral furrows. The
palpebral lobes, which surround the glal)ella in one continuous curve,

are completelv separate from it and not continent as in Olencllus.

The facial sutures are well developed in all the specimens and, in con-

sequence of this, free cheeks are present.

"The suture begins in the tirst quarter of the external margin

(reckoned from the glabella), extends along the eyes, and toward the

posterior margin is again directed outward. The fixed cheeks are

very narrow, whilst the free cheeks, which are provided witii long

cheek-spines, are almost double the width.

"Of the thorax only isolated segments are preserved. The axial

part is elevated; the pleura? are grooved {'ph'fres a Nillon^ of Bar-

rande), and end in a hackwardly directed spine.

"On the glabella the surface of the test shows tine backwardly

directed ridges, which are, however, so tine that the}' are visible oidy

under the lens. On the thickened margin the}' are also present, but

so uuich stronger that they can easily be shown in the figure. The
cheeks, even when highly magnified, show nothing of the sort, but at

most a tine punctation, which, however, is mainly due to the structure

of the test.''

Doctor Redlich compares this form with the genera Pi-otoleiuis^

Paradoxides^ and 3[datoxldes, but does not note its close resemblance

to Zacantholde.s of the Middle Cambrian fauna of Nevada.

In India the type species i?. noetUngi occurs near the sununit of

the Cambrian series of formations. In China M. oiohilis occurs near

the l)ase of the Man To formation, not far above the Archean complex.

/?. c/ihiens-i.s is found in the central portions of the Man To foi-nia-

tions, and R. final is occurs nearl}' 1,000 feet or more higher in the

section near the top of the Chang Hsia formation. This distribution

indicates that RedUchla is a Middle Cambrian genus; also that it may
be in the upper portion of the Lower Cambrian, but with our present

information this is somewhat doubtful, as the fauna of the Man To
formation is not distinctly Lower Cambrian.

Genotype.—RedUclda noetlingl Redlich.

REDLICHIA CHINENSIS, new species.

This species differs from Redlichia noetlingl., the type of the genus

fi'om India, in its more conical glabella and smaller anterior lobe of

the glabella; otherwise the two forms are very much alike, as far as

can be determined by the present means of comparison. From
Redlichia nohilis it differs in having a proportionateh' less C3'lindrical

glabella and much larger anterior fixed cheeks.
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The stratigraphic range of the species is from the lower to the cen-

tral portions of the Man To formation.

Formation and locality.—Lower Cambrian. Man To formation.

Bluish-gray shaly and thin-bedded limestone, south slope of Man To
Shan at Chang Hsia and 2 miles south, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

REDLICHIA FINALIS, new species.

This species is represented by one imperfect head, several free

cheeks, and several long spines similar to those occurring with

B. chinensis., which were probabl}^ attached to a segment of the

thorax as in Zacanthoidex typicalh Walcott." The fragment of the

head indicates an almost cylindrical glabella and elongate eye lobe;

the free cheek indicates a shorter anterior lixed cheek than that of

B,. nobUix. The material representing this species is imperfect, but

the fact that it occurs near the top of the Chang Hsia limestone, 1,000

or more feet above B. chinenxis and R. nohlUx^ in a strongly marked

Middle Cambrian fauna, makes it desirable to give the form a specific

name. It prol)al)l3'^ apprc^aches the t3'pe of the genus R. noetUngl

from India more closely than the other two species from China.

Formation and locality.—Middle Cambrian. Lower portion of

Ku San formation. Shaly limestone. Two miles south-southeast of

Kao Chia Pu, Shangtung, China.

REDLICHIA NOBILIS, new species.

This species is closel}' related to Redlichla noetlinyl; it differs in

the form of the postei'ior segment of the glabella and the somewhat

less cylindrical form of the glabella.

From RecUichia chinensis it differs in its less tapering glabella and

shorter anterior fixed cheeks.

As far as known, it occurs only in the lower portion of the Man To
formation.

Formation and locality.—Lower Cambrian. Man To formation,

in a hard bluish-gray limestone. Southeast slope of Hu Lu Shan, 2^

miles south of Yen Chuang, Hsin Tai, Shangtung, China.

REDLICHIA, species undetermined.

A large free cheek and two thoracic spines, much like those found

with R. c/iinensls, are all that is known of this species. The angle

of divergence of the lateral spine is much greater than in other species,

and the stratigraphic horizon is higher in the section.

"Bull. U. S. Geol. Surv., No. 30, 1886, pi. x.xv, fig. 2.
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FoTiuiithm and locality.—Middle Cambrian. Shaly limestone in

upper portion of Ku San shale, 2.5 miles southwest of Yen Chuang-,

Hsin Tai, Shanotung, China.

Collected by Eliot Blaekwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus OLENOIDES Meek.

OLENOIDES (?) CILIX, new species.

This species is founded on a pygidium that is semicircular in outline,

moderately convex, and with a spinose margin. Axis moderately con-

vex, conical, with a broadly rounded posterior end. It is divided by

three clearly marked, transverse, rounded furrows into a strong ante-

rior ring, next to the thorax, two moderately convex i-ings, and a

long- terminal portion, which has a slight fourth depression, indicating

a fourth ring. The posterior portion of the axis slopes rather rapidl}'

down to the margin. Owing to an al)rasion, the presence or absence

of the nodes usually present at the end of the axis can not be

determined.

Dorsal furrow rounded and shallow.

Pleural lol)es flat for a short distance from the axis, and then

curve gently downward to the border. They are marked l)y a deep

anterior furrow within the narrow, anterior, elevated margin and

three furrows that terminate at the margin. The furrows outline

three rather broad, slightly convex segments and a posterior area

opposite the postero-lateral angle of the axis. The border is practi-

cally a continuation of the slope of the segments and furrows of the

pleural lol>e. It is marked opposite the segments by live short,

backward-pointing, flat, broad spines, and diagonally opposite the

lat(n-al angle of the axis by two long, strong, backward-extending

spines. In addition, there are two short spines with broad bases back

of the axis between the two long spines.

Outer surface unknown, as the crust has been removed by abrasion

or solution.

The type and only specimen of the pygidium has a length of about

12 mm., with a width at the front margin of 19 mm.; the axis has a

length of about 9 mm., with a width in front of 6 mm. and at the

terminal segment of 3.5 mm.
This species is characterized b}^ the two long posterior spines and

the short - backward-extending lateral spines; the latter spines are

essentially of the type occurring on the pygidium of Peltara and Pro-

topeltura., but the general character of the pygidium and spines relate

it to the group of trilobites here brought together under the genera

Do7'yj)yge^ DoTyj>y<jella., DaineseUa, and Olenolde^.
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FoniKition (imJ loral/fi/.—Middle Cambrian, in shales corresponding

to the Kii San shale formation; isolated hills 12 miles S. 80° E. of Tai

An Fu, Shangtuno-, China.,

Collected by Eliot Blackwelder, of the Carneoie Institution of

Washing-ton Expedition to China.

Genus DORYPYGE Dames.

DORYPYGE BISPINOSA, new species.

This species is based on a pygidiiim having a strong, broad axis,

narrow pleural lobes, and two long, strong spines that project

obliciuely backward from the postero-lateral angle of the pygidium.

The central axis has a length of 10 mm.,- with a width at the ante-

rior end of 6 mm. and at the posterior terminal lobe of 6 mm.,

narrowing slightly at the second and third rings; it is divided by

three shallow, rounded, transverse furrows into three slightly convex

rings and a terminal ring nearly as long as the two posterior rings;

there is also a narrow anterior ring that connected the p3^gidium with

the thorax; the terminal ring is convex and slightly overhangs the

margin; a node or slight swelling is indicated on each side of the

median line where the ring slopes abruptly down to the margin.

Dorsal furrow rounded and somewhat irregular.

Pleural lo])es slightly narrower than the axis and arching from the

dorsal furrow directly down to the border; the lobes are divided b}^

three broad furrows into an anterior, marginal, elevated rim and two

slightly concave segments; a third and posterior segment is indis-

tinctl}' outlined; the furrows and segments terminate within a slightly

thickened border. Three pairs of short spines occur on the border

opposite the two anterior segments and frontal rim of the pleural

lobe; opposite the faintl}" defined posterior segment there is a long,

strong spine, and from the space between the latter spine and where

the dorsal furrow intersects the border there is another longer and

stronger spine that extends obliquely outward and backward.

The surface is marked by a few pustules that occur on the elevated

portions of the rings of the axis and the pleural lobes; under a

strong lens the crust appears to be slightly roughened and appaicntly

minutely punctate.

Dimensions.—Length, 11 mm.; width at the anterior border, 16

mm.; width of axis, 6 mm.; width of pleural lobe at anterior portion,

5 mm.
Ohservations.—In general outline this p\"gidium is somewhat like

that of Dorypyge richthofenl Dames. It ditiers in the proportionately

broader axis, narrower pleural lobes, and the pair of strong spines at

the postero-lateral angle.



NO. 1415. CA 3fBinAN FAUNAS OF CHINA— WALCOTT. 29

For/nation and locality.—Middle Cambrian, central portion of

Chang- Hsia formation, in hard, dove-colorod limestone; '1 miles south

of Yen Chuang, Hsin Tai, 8hang-tunu-, China.

Collected by Eliot Blackwelder, of the Carneg-ie Institution of

Washington Expedition to China.

• Genus DORYPYGELLA, new genus.

This genus is founded on the heads awA ])ygidia of a trilobite

associated with Dainesella Mackwelderi.

D((ignos!s.—Head transversely semicircular, with a truncato-conical

glaljella, having a postero-lateral lobe in the dorsal furrow and a nar-

row frontal rim and border, tixed cheeks medium to broad, with rela-

tively large, elevated, palpebral lobes; facial sutures, cutting the

anterior rim in front of the anterior base of the eye lobe, extend

inward and backward in a slight outward curve to the eye lobe; arch-

ing about the eye lobe they extend outward and backward with a

sigmoid flexure, cutting the posterior rim within the postero-lateral

angle.

Associated pygidia transversely semicircular, axis conical, with two

or more rings, marginal border spinose, with the anterior pair of

spines, in the type species, very strong.

It may be that some of the pygidia described under Olenoldes and

I)mtie><ella belong- to this germs, but with our present knowledge it

would be difficult to identity them.

The genus is characterized l)y the peculiar glabella, narrow frontal

margin, and spinose pygidium. It is assumed that the pj'gidia asso-

ciated w^th the heads belong to the genus, as there is no other associated

form to which they coidd be referred except Daiuesdla blachweldtrl,

and from this the pygidium differs in its short conical axis and the

character of the spinose border.

Genotype.—Dorypygella typical!s.

The species referred to the genus are: Dorypy(jella typicalls Wal-

cott, Dorypygella alcon Walcott, Dorypygella alastor Walcott,

DORYPYGELLA TYPICALIS, new species.

Head transversely semicircular, moderately convex, Glaljella

truncato-conical, with the sides converging gently to the i-ounded front;

three pairs of glabellar furrows are indicated by slight, short depres-

sions at the sides next to the dorsal furrow; back of the posterior pair

of depressions a low rounded ridge extends out onto the tixed cheek,

forming a low, oval-shaped tubercle or lobe that is apparently the

continuation of the postero-lateral lobe of the gdabella; a small pit

occurs just back of it, from which the occipital furrow starts; the

latter is shallow, clearly defined, and extends slightly backward and

then forward toward the center; occipital ring of medium width at the

sides, broadening- out to a somewhat flat, rather strong, segment at the
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center; dorsal furrow obscure, and interrupted hy the small lobe at

the postero-lateral ang-le of the glabella and l)v the ocular ridge at its

antero-lateral angle.

Fixed cheeks about two-thirds the width of the central portion of

the glabella; they rise somewhat rapidly from the dorsal furrow to

the palpel)ral lobe, and slope gently back to the posterioi; furrow and

in front of the ocular ridge rather rapidly to the furrow within the

frontal rim; ocular ridges strong and rather prominent; they origi-

nate against the antero-lateral angle of the glabella and extend

obliquely backward across the fixed cheek and merge into the rim of

the palpebral lobe; palpebral lobe elevated abov^e the fixed cheek,

prominent, and about one-third the entire length of the head; a shal-

low groove extends from the thick, strong, broad, elevated rim down
to the fixed cheek; postero-lateral limb about as long from the dorsal

furrow to its extremity as the length of the glabella and occipital ring;

a narrow furrow within the sharp posterior margin gives it an almost

concave form; frontal border transverse or slightlj^ incurved; it is

elevated, rounded, and separated from the front of the glabella by a

narrow sharply defined furrow that extends outward and slig'htly

forward between the rim and the fixed cheeks; it is nearly flat, broad

at the center, narrowing- toward the facial suture.

The associated free cheek is subrhomboidal in outline, with a narrow
rim that is slightly flattened in front, becoming more rounded toward

the posterior lateral angle, which has a short, sharp, backward-

extending spine; the body of the cheek is slightly convex, rising

broadly from the border to the base of the eye lobe; the posterior

border is short, being cut a short distance within the postero-lateral

angle by the facial suture; facial sutures, cutting the frontal limb,

extend directly backward, with a slight outward curve to the eye lobe,

around which the}' curve; back of the eye lobe the sutures continue

with a slight sigmoid flexure outward and backward, cutting the

posterior margin a short distance within the postero-lateral angle.

The associated pygidium, which is referred to this species, is trans-

versely semicircular, with a short, conical, convex axis. The axis

is divided by two narrow, shallow, transverse furrows into two ante-

rior segments and a terminal segment about as long as the two anterior

segments. Pleural lobes depressed, nearly flat for a short distance,

and then sloping gently down to a narrow, flattened margin; they are

marked by three shallow furrows, which separate a strong, anterior,

narrow, elevated rim, two slightly convex segments, and a posterior

segment at the end of the axis; the furrows and segments stop at the

line of the flattened margin, with the exception of the anterior elevated

rim, which continues across the margin, and is extended into a strong-

spine that curves outward and backward; the border is narrow, slightly

flattened and transverse, but somewhat incurved posteriorly; it has

four or more short, broad, backward-extending spines.
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The surface of the central portions of the head is a|)i)arentl\' smooth

under a strong;- lens, with the exception of a few scattered, depressed

tubercles; the free cheeks have a few irreg-ular, raised, inosculating

lines extending- from the base of the eye outward toward the rim; the

surface of the associated pygidium appears to have a few very minute

tubercles that can be seen onl}^ with the aid of a strong lens.

Ohservationx.—The transverse front of the head of this species sug-

gests the head of Coiiocephalites fregueriH Dames, but the glabella is

entirelv diti'erent in form. It ditl'ers from Dorypygella alcon and

D. (dastor Wsdcotthy the narrower free cheeks and glabella, and the

form of the frontal rim.

Fonnation and loaditij.—Middle Cambrian. In gray, crystalline

limestone; 3.25 miles southwest of Yen (Jhuang, Hsin Tai, Shangtung,

China.

Collected b\^ Eliot Blackwclder, of the Carnegie Institution of

Washington Expedition to China.

DORYPYGELLA ALASTOR, new species.

This species is represented ])y a single specimen of the central por-

tions of a moderately convex head and several associated pygidia that

occur at the same horizon as Dorypygdla alcon.

Head, as indicated by the specimen, transversely semicircular and

moderately convex. Glabella broadly truncato-conical, narrowing to

the gently rounded front; two pairs of narrow, short furrows extend

obliquely inward and backward; the posterior pair outline a rather large

postero-lateral lobe, wliich is continent with an oval-shaped lobe that

interrupts the dorsal furrow and on one side merges into the tixed

cheek; a second pair of furrows outlines a small, narrow lobe that is

scarcely separated from the tixed cheek by the dorsal furrow; occipi-

tal furrow narrow, transverse; occipital ring l)roken awaj^ ; dorsal fur-

row slightly outlined in front and at the anterior lateral angles of the

glabella, and practically nonexistent l)ack of that at the sides, owing to

interruption by the merging of the lobes of the glabella, and the tixed

cheeks.

Fixed cheeks nearly as wide as the anterior portion of the glabella,

interrupted by strong, low, ocular ridges that originate at the antei'ior

lateral angle of the glabella and extend obliqneh" outward and back-

ward to the palpebral lo])e; palpel)ral lobes large, about one-half the

length of the head, and rising abruptl}' from the nearh' flat, tixed cheek;

their outer margin is broad, roiuided, elevated, semicircular, with a

deep groove sloping down to the fixed cheek; frontal limb very nar-

row, merely a rounded ridge between the gla])clla and the Hat frontal

rim; to the sides it merges into the strong ocular ridge and downward
slope of the fixed cheek in front of the ridge; frontal rim narrow,

nearly Hat, and rising to the slightly rounded margin.
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Surface apparently smooth with the exception of a few small, scat-

tered pustules on the glabella.

At this same locality and horizon, and in limestone of the same

character but not in the same hand specimen, there is a number of

pygidia which appear to possess characteristics distinct from those of

any described species, and which have been referred to D. alastor.

They are of the same tj^pe as those that have been referred to D. tyj)l-

ealh. They are transversely semicircular in form, exclusive of the

spines on the border. Axis elongate conical, convex, divided by five

shallow furrows into five transverse, very slightly convex rings, and

a terminal section a little longer than the greatest width of any ring;

the terminal section ends someAvhat abruptly and slopes rapidly down-

ward to the margin; it is marked at the point where it slopes down-

ward by a small node each side of the center. Dorsal furrow very slight,

as the pleural lobes are nearly flat but slightly convex before reaching

the margin; the pleural lobes are divided by five shallow furrows into

a narrow frontal rim or segment and a posterior obscure segment; the

furrows and segments, with the exception of the anterior furrow and

segment, terminate at the inner margin of the border; the anterior

furrow crosses the border, and the anterior segment is continued out

across the border, merging into the anterior spine. Border flat, dis-

tinctly defined except opposite the anterior segment, and bordered

with a series of marginal spines; these include a long anterior spine,

which is a continuation of the anterior margin and a part of the first

segment; back of this there are four pairs of short spines which may
be considered in a general wa}^ as opposite the four anterior segments;

the sixth pair of spines project backward; they are long, broad, flat,

and opposite the obscure terminal segment of the pleural lobe; between

the two large spines, opposite the dorsal furrow at the side of the axis,

are two short spines; all of the spines are more or less flat and merge
directly into the flat border with the exception of the two anterior,

which are connected with the anterior segment and frontal rim.

The surface of the rings and segments is marked b}^ minute granules;

otherwise it appears to be smooth under a strong lens.

A specimen 7 mm. in length has a width of 12 mm., exclusive of the

spines; axis 3 mm. in width in front, 1.75 ram. at the posterior end;

pleural lobe back of the first segment 3 mm. in width.

This species is characterized by the absence of a frontal limb on the

head, and the pygidium differs from that of DorypygeUa typicalis in

having a narrow axis, broad, flat margin, and in the arrangement of

the spines of the border.

Forination and locality.—Middle Cambrian, central portion of

Chang Hsia formation, in hard, gray, fine-grained limestone; 3.25

miles southwest of Yen Chuang, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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DORYPYGELLA ALCON, new species.

This species is represented by a single, somewhat imperfect speci-

men of the central portions of the head.

Glabella broadl}^ truncato-conical, its width at the base and its leng-th

being- the same; a pair of short, shallow, posterior furrows occur,

which outline a postero-lateral lobe that extends out into and crosses

the dorsal furrow; a second pair of furrows is very slightl}" indicated

a short distance in advance of the posterior pair; ))ack of the postero-

lateral lobe there is a deep, sharp, narrow furrow on the slope into

the occipital furrow; occipital furrow strongly defined, shallow near

the center, and deeper laterally; occipital ring unknown; dorsal furrow

well defined at the sides in front of the postero- lateral lobe.

Fixed cheeks about as broad as the glabella; they rise rather

rapidly from the dorsal furrow to a height slightl}^ greater than that

of the glabella, and slope gently backward to the posterior furrow and

rather abruptly downward in front of the ocular ridges; ocular ridges

broad and rounded; they originate opposite the glabella, somewhat
interrupt the dorsal furrow, and extend outward subparallel to the

frontal margin of the head to the palpebral lobe; palpebral lobes

broken away, but from the configuration of the broken part of the

fixed cheek they appear to have been nearly one-half the length of

the head and placed on the most elevated portion of the cheek; frontal

rim narrow and nearly flat, transverse, and sloping upward from in

front of the glabella and the fixed cheeks.

One of the peculiarities of this head is the blending of the ocular

ridge and the downward slope of the fixed cheek, so that it appears to

be a strong ridge just back of the frontal rim; another peculiarit}' is

the interruption of the dorsal furrow l)y the ocular ridges and the

postero-lateral lobes of the glabella.

The inner surface of the crust is minutel}^ punctate, as shown by

the minute papillae on the cast; this may indicate that the outer

surface was finely granulose.

Length of the head, exclusive of the occipital ring, of the type and

only specimen, is 6 mm., with a width near the edge of the palpebral

lobes of 10 mm.
This species is distinguished from D. fyphxdis b}^ its broader

glabella and fixed cheeks ^nd upward sloping frontal rim, and from

D. alastor by the absence of a frontal limb and the character of the

lobes of the glabella. The pygidia, which are referred to D. alastor^

may possibly belong to I). alcon\ but from the fact that thev are

evidently from a difl'erent bed of limestone, and that there are no

specimens of the head associated with the pygidia, 1 do not think it

best to include them under this species, especially as the head of D.

alastor and the p3^gidia appear to be from the same bed of limestone.

Proc. N. M. vol. xxix—05 3
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Formation and locality.—Middle Cambrian, central portion of

Chang Hsia formation, in hard, gray, fine-grained limestone; 3.25

miles southwest of Yen Chuang, Hsin Tai, Shangtung, China.

Collected l\y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus DAMESELLA, ne^A?• genus.

Diagnosis.—General form elongate, ovate, distinctly trilobate, mod-
erately convex. Head transversely semicircular, with the postero-

lateral angles rounded or spiniferous; the anterior and lateral margins

have a thickened or elevated border, within which there is a well-

marked furrow. Glabella truncato-conical, marked with two or more
pairs of short furrows; occipital furrow strongly defined; occipital

ring rounded. Fixed cheeks rather broad. Free cheeks subtriangu-

lar in outline, rising with a gentle curvature to the base of the eye

lobe; the border is extended into a lateral spine a short distance in

advance of where it is cut by the facial suture. Facial suture, cutting

the anterior border nearly opposite the base of the inner margin of

the palpebral lobe, extends with slight curvature backward to the

palpebral lobe; curving about the latter it extends outward and back-

ward, cutting the posterior margin a little in front of the rounded
postero-lateral angle. Eyes small, elevated, and situated about mid-

way of the glabella.

Hypostoma sub-rhomboidal in outline; central portion strongly

convex, elevated, with an irregular border at the back and sides,

broadening out in front to a greater width than at the back.

Thorax with twelve or more transverse segments; axis about one-

third the width of the thorax, gradually narrowing posteriorly,

Pleurffi nearly horizontal, at right angles to the axis out to the point

where they cuvre gently backward before terminating in a falcate

extremity; pleural groove long, deep, and broad, starting at the dorsal

furrow near the front and extending out on the falcate end.

Pj^gidium sub-semicircular; axis convex, broadlj^ conical, and divided

into four or more rings by transverse furrows; lateral lobes depressed,

convex, and divided by furrows into four or more segments; border
rounded, and bearing five or more spines on each side.

Surface in the type species granulose.

This genus differs from Dorypyge., with which it appears to be most
nearly related, in the character of the head ; as far as known the tho-

rax and pygidium are essentiall}^ of the same type, as far as fragments
of Borypyge can be compared with Bamesella. The pygidium of

Daniesella is of essentiall}^ the same type as that of Olenoides.^ and the

pleural lobes of the thoracic segments are also of the same type; but
the thorax of Olenoides has eight segments and a strong median spine

on the axis, while the thorax of Daniesella has twelve or more seg-
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ments and is without a median spine; from what is known of the head

of Olenoldes it is probably the same as tliat of J)oryj>y<jf.

Genotype.—Daiaesella hlackioelderi Walcott.

The species referred to the genus are: Damesella lAackwelderi Wal-

cott, I). heUagranuIata Walcott, D. hrevicaudata Walcott, D. chione

Walcott, D. sinensis BeYgeron= DiGelloceph(dus f sinensis Bergeron.

The genus Dinesus Etheridge, jr.," appears to be more nearl}^

related to Dory2>y<je Dames than to Damesella or DorypygeJla Wal-

cott. Its marked characteristics are: the elongate oval glabella, with

the small, distinct antero-lateral and postero-lateral lobes; the small

palpebral lobes; and the large pygidium with a spinose border. Only

one species is known

—

Dinesus Ida Etheridge, jr.

Under the definition of Proparia, Dr. C. E. Beecher gives as an

ordinal character "Free cheeks not bearing the genal angles,"* and

under Opisthoparia he said "Free cheeks generally separate, always

bearing the genal angles."'' In Damesella, the facial suture cuts the

postero-lateral margin outside of the genal angle, so as to leave the

genal angle on the fixed cheeks and at the same time the spine corre-

sponding to the genal spine in other genera of the order Proparia on

the free cheek. In other characters Damesella belongs with the Pro-

paria, and 1 think that the definitions of the orders Proparia and Opis-

thoparia need to be modified in relation to the exception made by

Damesella in the position of the genal angle on the fixed cheek.

DAMESELLA BLACKWELDERI, new species.

General form ovate, moderately convex; distinctly trilobed, the

central axis rather strongl}' convex, and the pleural lobes more or less

flattened.

Head transversely semicircular; frontal margin rounded and narrow

in young individuals, becoming broader and more flattened with

increase in size; it continues around the sides and the postero-lateral

angle to unite with the narrowing posterior margin. A postero-

lateral spine projects backward and slightly outward from a point on

the margin a little in advance of the postero-lateral angle.

Glabella large, truncato-conical in outline, and marked b}^ three

pairs of short furrows; the posterior pair of furrows form a rounded

pit near the margin and continue o})liquel3^ outward as a shallow fur-

row to the central third of the glabella, separating a short, rounded

lobe on each side; the middle pair of furrows are short and very lightl}"

impressed; the anterior pair of furrows are indicated by a short,

smooth, narrow space at the anterior fourth of the glabella; occipital

furrow of medium width, rounded at the bottom and rather deep; it

«Proc. Roy. Soc. Victoria, VIII, n. ser., 1896, p. 56, pi. i, figs. 1-5.

&Am. Jour. Sci., Ill, 1897, p. 198.

cidem, p. 187.
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curv^es backward slightly at the sides and then arches gently forward

at the middle; occipital ring of medium width, curving slightly back-

ward at the ends and forward at the center, rounded on top; dorsal

furrow strongly marked all about the glabella, and passing posteriorly

into a narrow but well-dehned furrow within the posterior margin of

the postero-lateral limb; the front of the glabella almost overhangs a

strong furrow within the frontal border that separates the frontal

border from the fixed cheeks; frontal border or rim strong, rounded,

and arching slightly upward in front of the glabella.

Fixed cheeks a little more than one-half the width of the glabella.

They slope gently back to the furrow^ on the postero-lateral limb and

rather rapidly downward in front of the palpebral lobe to the furrow

within the frontal border. A clearh^ defined, low, rounded ocular ridge

extends opposite the anterior fourth of the glabella to the palpebral

lobe, into the rim of which it merges; postero-lateral limb about one

and one-third times as long as the width of the glabella at its base, and

back of the palpebral lobe about one-third the length of the head;

palpebral lobe a little less than one-third the length of the head, ele-

vated at the outer rim, and rather narrow.

The facial sutures cut through the rounded frontal margin of the

head obliquely and around backward, passing almost directly to the

anterior margin of the palpebral lobe; curving around the rather

small ej^e lobe, they pass obliquely outward and backward, cutting

the border of the head a little in advance of the postero-lateral angle.

Free cheeks roughly subtriangular, with the outer margin bordered

by a thickened, rounded rim, which graduall}^ increases in width to

the base of the long postero-lateral spine. Back of the spine to the

facial suture the border narrows rapidly. The body of the cheek

rises at a uniform slope to the base of the eye lobe.

Thorax with a convex axis that narrows gradually from the anterior

segment, where the width is 15 mm., to the twelfth segment, where it

is 12 mm. One specimen preserves twelve segments, with the pygi-

dium, and it may be that other segments are broken off. The segments

are nearly transverse, except at the geniculation on the pleural lobes,

where the falcate extremities bend slightly backward; pleural lobes

flattened three-fourths of the distance out, where the}" curve slightly

downward to the extremities of the pleurae; pleural groove occupying

nearly the entire width of the pleura, except near the axis, where it

narrows toward the front margin. At the outer extremity it fades

out where the pleura curves outward and backward. There is some

difference in the strength and width of the pleural groove in different

specimens. In some it has practically the same width from the axis

out to its extremity, while in others it is narrow toward the axis and

not quite as broad through the central portions,

Pygidium large, semicircular; axial lobe divided by four well-
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defined transverse furrows, that arch slightly forward, into four

modeniteiy convex rings and a somewhat elevated terminal portion

which has the appearance of a thickened ring, with a strong node on

each side of the center and a slightly defined furrow on its front slope;

the terminal ring slopes rapidly downward to the border; lateral

lobes broad, slightly convex, and marked by a narrow anterior ring,

which joins the thorax, and four strong, rather broad furrows that

separate three rings and a broad, obscure terminal ring; two obscure

ridges run down the posterior slope of the central axis from the two
nodes upon the posterior end of the central axis and terminate in

spines on the l)order; each of the rings of the pleural lobe, including

the anterior border, terminates in a long, slender spine, that of the

anterior border being much longer than the others; this arrangement

gives five spines on each side of the axis and two spines back of the

axis; the border is rounded and much interrupted b}" the strong spines

extending out from it.

Surface of the crust minutely punctate under a strong lens, and

marked by strong pustules, more or less irregularly arranged on the

surface, except in the furrows; on the segments of the thorax the pus-

tules are arranged on the front and back margins of the pleura and

on the higher portions of the rings on the axis; on the p5^gidium the

pustules occur on the elevated rings and somewhat irregularly on

the pleural lobes, but not on the spines. On some portions of the

surface, under a very strong lens, there appears to be an irregular,

inosculating, elevated series of lines or stria? interrupting the surface,

leaving minute depressions or punctte between them.

The portion of the thorax preserving twelve segments has a length

of 50 mm., with a width at the anterior end of the axis of 16 mm., and
on the pleural lobes of 24 mm.; the head of this specimen has a length

of 26 mm. and a width of CA mm., exclusive of the postero-lateral

spines.

Observations.—The pygidium of this species is not unlike that of

Olenoides hhlanci Bergeron, « from China, but it difi'ers in the more
depressed axis and in the character of the spines on the border. This

conclusion is given after an examination of the figures of M. Bergeron

and a comparison of specimens which have been identified as Olenoides

lehlanci from the Ku San shale formation, 2.5 miles southwest of Yen
Chuang, Hsin Tai, Shangtung, China, which appears to be the horizon

from which the various species described by M. Bergeron were
obtained. From Olenoides mciTcoui the pygidium of Dainesella hlack-

imlderi difi'ers in the same manner as from 0. leblanci. From Dory-

jn/ge slatskowshii Fr. Schmidt,* it differs in the character of the head

and the general shape of the pygidium and its spinose border. From

«BuIl. Soc. Geol. de France, 3d ser., XXVII, 1899, p. 46.

6 Mem. Acad. Imp. Sci. St.-Petersbourg, 8th ser., VIII, No. 10, p. 33, pi. ii, figs. 1-10.
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Olenoides duhia and Dorypygella alastor it differs in the slender axis

and spinose border of the pygidium.

This is one of the finest of the trilobites collected by Mr. Black-

welder; and owing to the fact that there is a number of specimens of

the head and pygidium, and one specimen preserving the head attached

to twelve segments of the thorax, it is possible to separate it from the

genera Dorypyge and Olenoides and to establish a generic type, the

specimens of which have hitherto been confused with Dorypyge. It

is not impossible that an entire specimen of Olenoides leblanci would
prove that species to belong to the genus Damesella.

Formation and locality.—Middle Cambrian; central portion of

Chang Hsia formation, in gray limestone, 3.25 miles and 6 miles south-

west of Yen Chuang, Hsin Tai. In talus, in dark limestone; 2.8 miles

and 6 miles southwest, and 2 miles south of Yen Chuang, Hsin Tai,

Shangtung, China,

The stratigraphic range given this species is based upon the com-

parison of specimens that appear to be identical.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

DAMESELLA BELLAGRANULATA, new species.

This species is represented b}'^ the central portions of the head,

exclusive of the free cheeks. These parts indicate that the head was
transversely semicircular and moderately convex.

Glabella truncato-conical, moderately convex, and marked by two
pairs of ver}^ faintly indicated short furrows; occipital furrow nar-

row, transverse, clearly defined; occipital ring of moderate width and

slightly convex; dorsal furrow clearly defined on the sides of the

glabella; frontal border narrow, rounded.

Fixed cheeks of nearly the same width as the glabella opposite the

palpebral lobes; they slope up very slightly from the dorsal furrow

to the palpebral lobe, and gently backward to the slight furrow within

the posterior margin; to the front they curve down rather rapidly to

the frontal border; ocular ridge narrow and faintly defined; palpebral

lobe a little more than one-fourth the length of the head, rising some-
what abruptly from the plane of the fixed cheeks; postero-lateral

limb from the dorsal furrow to its extremit}^ about the same length as

the width of the glabella at its base; it is marked by a shallow, nar-

row furrow some distance within the posterior margin.

The surface is ornamented by rather large, closely arranged

pustules that cover the glabella and fixed cheeks; the pustules are

larger on the occipital segment and its extension on the postero-lateral

limbs and on the frontal border; larger pustules are also scattered on

the back portion of the head near the dorsal furrow. Over the spaces

between the larger pustules and on the pustules there is a minute
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granulation that gives a very highly ornamented surface under a

strong lens.

The type and only specimen of the head in the collection has a

length of 12 mm., of which the glabella occupies 9 mm.; the width at

the outside of the palpebral lobes is 17 mm,, and at the ocular ridges

5.5 mm.
The head of this species is much like that of Damesella hlach/Jekleri

in general form, but it differs in the elevated eye lobes and the pecu-

liarly ornamented pu.stulose surface.

Formation and locality.—Middle Caml)rian, central portion of

Chang Hsia formation, in a gray slaliby limestone; 6 miles southwest

of Yen Chuang, Hsin Tai, kShangtung, China.

Collected b}^ Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

DAMESELLA BREVICAUDATA, new species.

This species is based upon a pygidium that is transversely semicir-

cular in shape, with a short, strong, convex axis. The axis is marked
by two anterior transverse furrows and a very .shallow posterior

furrow, that divide the axis into an anterior ring, that joined the

thorax, two faintly defined rings, and a rounded terminal section; the

axis rounds down abruptly at its broad posterior end, passing into the

margin.

The dorsal furrow is narrow and clearly detined on each side of the

axis.

Pleural lobes flat for a very short distance, and then rounding down-

ward to the border; each lobe is marked by an anterior, deep, narrow

furrow within the margin, and four strong furrows terminate within

the border; they divide the lobes into four elevated segments that

merge into the irregular border; from the border fourteen spines

project; the anterior spines appear to be the continuation of the

anterior elevated margin of the p3'gidium and the first segment; the

second, third, fourth, and fifth spines are opposite the furrows

between the segments, and do not appear to be the direct continuation

of the segments, although a low ridge from each segment crosses the

margin obliquely to them; two spines project back of the axis, and

one on each side opposite the dorsal furrow on the side of the axis.

Surface marked by an irregular row of rather large tubercles on

the rings of the axis and anch3dosed segments of the pleural lobes;

under a very strong lens the surface appears to be slightly roughened

or minutely punctate.

Dimensions.—Length, 7 mm.; width in front of border, exclusive

of spines, 16 mm.; width of axis at anterior margin, 5 mm.
Ohservations.—This species is characterized by its short, wide,

convex, central axis, relatively narrow pleural lobes, and very strong

spinose border. It differs from Borypt/ge richthofeni Dames in its
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short, broad axis and the character of the pleural lobes and spinose

border.

Formation and locality.—Middle Cambrian; upper portion of Chang
Hsia formation, in hard gray limestone; Chang Hsia, Shangtung,

China.
DAMESELLA CHIONE, new species.

Of this species there are several well-preserved central portions of

the head, free cheeks, and pygidia.

The head is transversely semicircular, moderately convex. Glabella

convex, truncato-conical, rounded in front; the length is slightl}^

greater than the width at the base; a posterior pair of glabellar fur-

rows extends inward and obliquely backward a short distance, so as to

outline a small, oval, slightly convex lobe at the postero-lateral angles,

a second pair of ver\^ slightly impressed short glabellar furrows occurs

about one-half way between the posterior furrows and the front;

occipital furrow narrow, transverse, clearl}^ defined; occipital ring

narrow at the sides, increasing in width toward the center, slightly

convex and a little elevated at the back; dorsal furrow narrow and

distinct.

Fixed cheeks about one-half the width of the glabella at the base

and moderately convex; they round up from the dorsal furrow and

are nearly flat out to the palpebral lobe, back of the line of which

they slope gently to the furrow of the postero-lateral limb and in

front more abruptly to the furrow Avithin the front margin; palpebral

lobe a little more than one-third the length of the head, narrow, dis-

tinct, but not rising above the general level of the fixed cheek; ocular

ridge indicated only by a very narrow, smooth line between the ante-

rior end of the palpebral lobe and the dorsal furrow; postero-lateral

limb narrow, and extending out a considerable distance to a rather

blunt, rounded end; front margin of the head badly preserved; it

appears to have been short, rounded, and separated from the glabella

and fixed cheeks by a narrow furrow.

Free cheeks subtriangular in outline, with a distinct, narrow, slightl}?^

elevated border and a sharp postero-lateral spine; from the base of the

spine an inner flattened border originates and narrows to a point below

the front of the eye lobe; it is defined by a narrow furrow within the

sharp rim and the furrow between it and the central portion of the

cheek; it is marked bj^ granules in the same manner as the body of

the cheek; the narrowing and disappearance of the flat border, leaving

only the narrow rim at the facial suture, indicates that the border in

front of the fixed cheeks of the glabella was very narrow; body of the

cheek moderately convex, rounding up from the furrow at its base to

the base of the strong eye lobe; the facial suture extends with a slightly

sigmoid curve from the posterior base of the eye lobe outward and

backward to the furrow within the rather broad posterior margin of
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the free cheek; it there cuts directly across the lobe, leaving a short

portion of the broad margin extending obliquely forward and outward

to the base of the postero-lateral spine; in front of the palpeln-al lobe the

facial suture extends forward and slightly outward to the front margin.

There are several specimens of an hypostoma associated with the

species that appear to belong to it. The central portion is convex,

subovate, and crossed toward the front by a strong furrow subparallel

to the rounded front margin; a narrow rim surrounds the front and

expands into two ear-like flattened projections opposite the strong fur-

row crossing the central portion; the margin then contracts so as to

leave a narrow, rounded rim opposite the convex portion of the pos-

terior part of the central body; it then expands so as to form a

subtriangular limb on each side at the postero-lateral angles of the

hypostoma. This hypostoma is of the same type as that of DanieseUa

hlachwelden.

The associated pygidium is transversely semicircular, with a spinose

margin and convex conical axis. The axis is divided into live rings

and a subtriangular terminal portion by five transverse furrows; the

two anterior rings are rather convex, while the three posterior are but

slightly defined by shallow, narrow, transverse furrows. The pleural

lobes are slightly convex out to the geniculation, where the slope is

somewhat abruptly downward to the end of the falcate termination of

the segment outlined on the lobe; the furrows crossing the axis extend

out on the pleural lobes, so as to define a narrow anterior segment and

four posterior segments and a central portion extending down from

the axis; each of the segments terminates in a falcate, backward-curv-

ing, short, flat spine, of which there are six on each side, one for each

of the segments and two back of the axis; there does not appear to be

any clear indication of a border, as the space is occupied entirely by
the segments and their falcate ends.

The surface of the glabella, fixed cheeks, free cheeks, and occipital

ring is marked by numerous, rather closely set, depressed pustules,

between and on which there are very fine puncta?, as determined by a

strong lens. The surface of the pygidium is marked by strong pus-

tules or granules that are thickly set on the segments but not on the

furrows. There appears to be considerable dift'erence in the strength

and size of the granules on difl'erent specimens. This may be simply

a matter of the state of preservation, or the amount of w^ear to which

the crust has been subjected, or it ma}^ indicate a variety or even a

difl'erent species.

A head ?> mm. in length has a width of .5 mm. at the exterior of the

palpebral lo))es, and a width at the base of the glabella of 2 mm.
Obserratlo?is.—The p3"gidium illustrated by M. Bergeron and named

Dicellocephalns f sinensis,^'' which occurs at this same stratigraphic

«Bull. Soc. Geol. de France, ?A ser., XXVII, 1899, p. 48.
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horizon in China appears to resemble more closely than any other

form the pygidium of this species. As illustrated and described by

M. Bergeron it differs from Damesella cMone in its shorter axis, live

instead of six spines on the margin, and a smooth instead of granulose

surface. Damssella chione has a head of essentially the same type as

that of D. hlack^iielderij but the pygidium differs in having its anch}^-

losed segments extending out directly across the border into the falcate

spinose ends, instead of stopping within the border and having spines

representing the extension of the segments extending outward from

the border.

Specimens of Drejjanura Bergeron and Agnostus douviUei Bergeron

are associated with Damesella chione^ and Ptyclioparia ceus Walcott

and SJiangtungia spinifera Walcott occur at the same horizon and in

many instances on the same hand specimen with D. chione.

Formation and locality.-—Middle Cambrian, Ku San shale forma-

tion; 2.5 miles southwest of Yen Chuang, Hsin Tai, and in isolated

hills 12 miles S. 80° E. of Tai An Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus AGRAULOS Corda.

AGRAULOS ABARIS, new species.

Glabella and lixed cheeks convex, subrhomboidal in outline and

strongly rounded in front. Glabella moderately convex; sides slightly

converging; front broadly rounded; surface marked bj^ three short

and ver\" slightly impressed furrows; occipital furrow shallow and

arching slightly forward at the center. Occipital ring narrow at the

sides, gradually increasing in width to the broad base and a strong

occipital spine.

Fixed cheeks slightly convex, about half the width of the glabella;

between the glabella and palpebral lobes the cheeks are almost flat;

posteriori}' they slope rapidl}^ downward to the short postero-lateral

limbs; in front they also slope rapidly downward and merge into the

frontal limb; palpebral lobes small; ocular ridges narrow and faintly

defined; frontal limb slights prominent at the central portions, where

it merges into the rounded frontal rim, the line of demarcation

between the two being very slightly defined; at the sides the frontal

rim narrows and is elevated above the lateral extension of the frontal

limb; dorsal furrows very distinctly defined.

Surface apparenth' smooth under a strong lens, with the exception

of very indistinct irregular lines that radiate from the front of the

glabella outward across the frontal limb.

The one specimen of this species in the collection has a length of

5 mm. exclusive of the occipital spine. The width at the palpebral
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lobes is 5 mm. This species is clearly separated from other forms by

its strongly detined glabella and prominent limb, which is formed by

the union of the true limb and the frontal margin.

Forination and locality.—Lower portion of Chang Hsia formation

near base of oolitic limestone. Yen Chuang, Hsin Tai, Shangtung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

AGRAULOS ABROTA, new species.

This species is represented b\^ several small heads exclusive of the

fixed cheeks. It is closel}^ related to Agraulo.s dryas but differs from

it in the greater width, stronger convexity of the glabella and greater

downward slope of the frontal margin. The surface is also more
minutely punctate than that of Ar/raulos dryas. Largest specimen is

a little less than 3 mm. in length.

FoTination and locality.—Middle Cambrian. Lower portion of

Chang Hsia limestone. In gray oolitic limestone, Chang Hsia, Shang-

tung, China.

Collected by Eliot Blackwelder, Carnegie Institution of Washington

Expedition to China.

AGRAULOS ACALLE, new species.

Central portions of head, exclusive of free cheeks, moderately con-

vex. Glabella truncato-conical, convex, short, scared}^ more than

one-half the length of the head, and without traces of furrows; occipi-

tal furrow not much more than a depressed line; occipital ring broad,

almost subtriangular in outline, and rising at the center to a small

node.

Fixed cheeks about as wide as the glabella, strongly convex, and

merging into a frontal limb of about equal width and convexity; pal-

pebral lobe minute, situated o{)posite the central portions of the gla-

bella; postero-lateral limbs short and marked by a narrow furrow

parallel to the margin.

Surface smooth under a strong lens. The heads vary in length from

3 to 4 mm. A specimen 3 mm. in length has a width of 2.5 mm. at

the palpebral lobes.

Formation and locality.—Middle Cambrian. In gray crystalline

limestone, 3.25 miles southwest of Ten Chuang, Hsin Tai, Shangtung,

Cyhina.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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AGRAULOS AGENOR, new species.

Glabella sliojitl}^ truncato-conical, .strongly convex; occipital furrow
rounded, clearly defined; occipital ring slightly convex, subtriangular

in outline, narrow at the sides and broadening out to an obtuse spine

behind; dorsal furrow narrow and clearly defined.

Fixed cheeks about one-half the width of the glabella, convex,

rising from the dorsal furrow and arching down to a small palpebral

lobe; the fixed cheeks slope rapidly backward to a short postero-

lateral limb, and anteriorly to a rather broad, very slightl}^ convex
frontal liml); a rather deep, narrow furrow occurs within the elevated

margin of the postero-lateral limb.

Surface minutely punctate under a strong magnifier, the punctae

formed apparently by an irregular network of elevated lines. The
only specimen of the head representing this species has a length of

2.5 mm.
Formation and locality.—Middle Cambrian, Chang Hsia formation,

about 50 feet below the Ku San formation, in conglomeratoid lime-

stone. Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

AGRAULOS DIRGE, new species.

This species is represented by the central portions of the head,

exclusive of the fixed cheeks. The surface is depressed, convex, with

the glabella rising but little above the general surface at the front, and
but moderately convex at the base.

Glabella truncato-conical, indistinctly defined from the frontal rim

and at its base from the occipital ring; without traces of furrows;

occipital furrow indicated only by the very slight convexity of the

occipital ring.

Fixed cheeks about three-fourths of the width of the glabella; pos-

teriorly they merge into the short postero-lateral limbs and toward

the front into the broad, gently convex, frontal limb, which continues

uninterruptedly to the anterior margin of the head; palpebral lobes

small; ocular ridges indicated by a dropping down of the fixed cheek

at the place where the ridges usually occur.

This species recalls the general form of Agraulos strenuus Billings;

it diflers in being less convex, in its broader fixed cheek and short

occipital ring. It also difi'ers in its wider fixed cheeks from Agraulos

dolon, which occurs at about the same geologic horizon.

The largest head in the collection has a length of 11 mm. and the

same width at the palpebral lobes.
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Fonnation and locality.—Middle Cambrian. Lower portion of

Chang Hsia formation near base of oolitic limestone; 3 miles north-

northeast of Hsin Tai Hsien, Shangtung-, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

AGRAULOS DIVI, new species.

This species is represented by portions of the central parts of the

head. The glabella is convex, truncato-conical in outline, the width

at the base and the length being the same; three pairs of glabellar

furrows are very slightly indicated; occipital furrow shallow and

broad; occipital ring narrow at the sides, gradually widening toward

the center, very slightly convex, and without an occipital spine.

Fixed cheeks about as wide as the front end of the glabella and

nearly flat opposite the palpebral lobes; posteriorly they slope slightly

into a strong groove parallel to the posterior margin, and in front the

slope is slight down to a broad, slightly indicated, transverse furrow.

Palpebral lobes unknown, only a trace of the ocular ridge is shown;

frontal limb convex, broad, and extending to the frontal margin with-

out an}' trace of a line of demarcation between it and the frontal rim;

a broad, shallow, transverse furrow extends in front of the glabella

and outward across the cheeks below and in front of the ocular ridges;

dorsal furrow broad and shallow; surface linely papillose under a

strong lens. The largest head of the collection has a length of U mm.
This species is characterized b}^ its short glabella, broad dorsal fur-

row, transverse furrow in front of the glabella, and strong frontal limb.

Formation and locality.—Middle Cambrian. Either base of Chang
Hsia formation or in passage beds between the Man To formation and

the Chang Hsia formation; 3.2 miles southwest of Yen Chuang, Hsin

Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

AGRAULOS DOLON, new species.

This species is represented b}^ the central portion of the head, exclu-

sive of the free cheeks. The glabella and tixed cheeks are convex,

somewhat rhomboidal in outline; glabella convex, narrowing slightly

toward the broadl}^ rounded frontal margin; posteriorh' it is separated

from the occipital ring by a very faint, narrow furrow; there are no

traces of glabellar furrows; occipital ring strong, and merged into the

broad, subtriangular base of a strong, short spine; dorsal furrows shal-

low, but sufficiently strong to mark the line of demarcation between

the glabella, fixed cheeks, and frontal limb.
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Fixed cheeks a little more than half the width of the glabella, rising

rapidl}^ from the facial suture and merging into the frontal limb

anteriorly and into the short postero-lateral limbs at the back; palpe-

bral lobes small and narrow; ocular ridges broad but faintl,y defined;

the}" extend from the antero-lateral angle of the glabella outward and

slightly backward to where they unite with the palpebral lobe; frontal

limb slightly convex from the front of the glabella to the broadly

rounded front margin.

Surface apparently smooth. The largest specimen in the collection

has a length of 9 mm., exclusive of the occipital spine.

This species strongly suggests Agraulos drenuu.s Billings from the

paradoxides zone of Newfoundland; it differs in the form of the frontal

limb and border. In A. dolon the frontal limb arches gently down-

ward and forward to the margin, while in A. strenuus it is nearly flat

and slightly convex between the glabella and the margin. The glabella

of the latter is also proportionally longer.

It differs from Agraulos dirce in its greater convexity, more clearly

defined glabella, and strong occipital spine.

Formation and locality.-—Middle Cambrian. Lower portion of

Chang Hsia formation near base of oolitic limestone; 2.2 miles south-

west of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, Carnegie Institution of Washington

Expedition to China.

AGRAULOS DRYAS, new species.

Glabella and fixed cheeks convex; rhomboidal in outline. Glabella

convex, short, narrowing slightly toward the rounded front, without

traces of furrows; occipital furrow broad, very faintly defined; occip-

ital ring very narrow at the sides, broadening out rapidl}^ to a blunt

point so as to be almost triangular.

Fixed cheeks about two-thirds the width of the glabella, and sloping

slightly downward to the small palpebral lobes which are situated

about midway between the posterior and the front margin of the head;

back of the palpebral lobe the fixed cheeks slope rapidly to broad,

short, postero-lateral limbs; palpebral lobes short; form unknown;

ocular ridges not distinguished on the downward slope of the fixed

cheeks toward the frontal limb; frontal limb and frontal rim nearly

as long as the glabella; ver}^ slightly convex and separated from each

other by a shallow, slightl}^ defined depression; dorsal furrow shallow

but clearly defined.

Entire surface marked b}^ numerous, rather strong, punct^; also

very fine, almost microscopic, irregular, elevated more or less concen-

tric, stria' on the glabella. Length of head 3.5 mm.
This species is represented by one specimen. It is strongly char-

acterized by its punctate surface and general form.
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Formation and locality.—Central portion of Chancy Hsia formation,

near the top of the oolitic limestone; 1 mile west of Chang- Hsia,

Shangtung-, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus ANOMOCARE Angelin.

ANOMOCARE ALCINOE, new species.

This species is represented by a single specimen, preserving the

anterior portions of the central part of the head, exclusive of the free

cheeks. These parts indicate that the head was large, moderately

convex, and longitudinally quadrilateral, exclusive of the free cheeks.

Glabella slightly convex, rising gently from the dorsal furrow

toward the center; faint indications of three pairs of glabellar fur-

rows are shown by reflected light over the smooth surface; sides sub-

parallel to the rather broadl}^ rounded front; occipital furrow and

ring unknown.

Fixed cheeks about one-half the width of the glabella, nearly flat

opposite the palpebral lobes, and sloping gently to the frontal limb,

into which they merge in front of the palpebral lobe; the ocular ridge,

starting just back of the antero-lateral angle of the glabella, extends

obliquely out to the narrow palpebral lobe; frontal limb nearly flat;

it slopes gently from the glabella and palpebral lobes to a raised line

which separates it from the broad, slightly concave frontal rim.

The surface appears to be smooth under a strong lens.
"

An associated pygidium has a broad planulate margin and convex

axis, with slight indications of about six segments. The most nearly

related form from China is A. decelus. In the latter form the frontal

rim is slightly convex, while in A. alcinoe it is slightly concave.

Formation and locality.—Middle Cambrian, upper portion of the

Chang Hsia formation, in limestone nodules; 3 miles south of Kao
Chia Pu, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE BERGIONI, new species.

Head, exclusive of the free cheeks, longitudinally sub-quadrilateral,

convex. Glabella truncato-conical, moderately convex, and marked

in the cast by two pairs of glabellar furrows; also a low, rounded,

median ridge; sides slightly arched outward opposite the palpebral

lobes; front broadly rounded; occipital furrow deep, rounded, and

arching forward slightly at the middle; occipital ring narrow and

rising at the center to form the base of a rather strong spine; dorsal

furrow strong at sides and less so at the front.
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Fixed cheeks very narrow, forming' little more than a convex ridge

between the dorsal furrow and the furrow within the palpebral lobe;

they slope rapidly to the front, merging into the frontal limb, and pos-

teriori}^ downward to a very short postero-lateral limb; palpebral lobes

narrow, about one-third the length of the head; ocular ridge low and

merging into the rim of the palpebral lobe; frontal limb short and

sloping downward to a slightly convex frontal rim that is about twice

as wide as the frontal limb in front of the glabella; the line of demar-

cation between the frontal limb and rim is little more than a change in

direction of the slope, the slope of the rim being less.

The outer crust is exfoliated over most of the head. Where pre-

served, the outer surface is smooth under a strong lens. The length

of the head of the. type specimen is 12 mm.; the glabella, exclusive of

the occipital groove, 6 mm.; frontal limb, 1 mm.; frontal rim, 2 mm.
This species is doubtfully referred to the genus Anomocm'e^ as

the glabella does not have the parallel sides so characteristic of that

genus and the palpebral lobes are rather short. The reference to

Anoiiiocare is based on the character of the frontal rim, narrow fixed

cheeks, and the general configuration of the glabella.

Formation and locality.—Upper Cambrian, Chao Mi Tien forma-

tion, in coarse, gray limestone; 9 miles north of Hsin Tai Hsien,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE BIANOS, new species.

This species is represented by a portion of the glabella and the

frontal limb. The glabella appears to have been quadrilateral in

outline, broadly rounded in front, and moderately convex. It is

marked in the cast of the interior by very slight traces of three pairs

of short glabellar furrows and a very slight, narrow, median ridge;

dorsal furrow shallow, but well marked; frontal limb nearly flat for a

distance of 2 mm. in front of the glabella, where it curves downward
at an angle of about iS'^ for a distance of 3.5 mm. It is quite probable

that at the angle between the flat portion and the sloping front there

was some indication on the outer crust of a division between the

two parts; if so, the shorter inner portion would be the frontal limb,

and the sloping outer portion the flat frontal rim. Exterior surface

unkhbwh!''

This 4pecies4s very clearlv characterized bv the form of the frontal

'iiml).^''=^f
^^''^ oti>.oq(j()

J

' Formtttion and locaUty:—Upper Cam))rian, upper portion of the

'Oliao Mi Tieri formation!, iri'a hard gray limestone; 2.7 miles south-

west of YeTi Chuang, Hsiri Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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ANOMOCARE BISTON, new species.

This species is represented by some fragments of the central portion

of a head. Ghibella moderately conv^ex, subquadrilateral in outline,

narrowing slightly toward the broadly rounded, almost transverse

front; surface marked ])y three pairs of slightly impressed short fur-

rows; occipital furrow rv)unded, distinctly marked, transverse; occi-

pital ring narrow at the sides, In-oadening toward the center to form

the base of a moderately strong spine; dorsal furrow narrow, rounded,

and distinct.

Fixed cheeks narrow, scarcely more than a ridge between the dorsal

furrow and the palpebral lobe; palpebral lobe about one-third the

length of the head, separated from the fixed cheek b}^ a narrow, deep

groove; ocular ridge short, distinct, and merging into the rim of the

palpebral lobe; postero-lateral limb about as long as the width of the

glabella, narrow, and marked ])y a longitudinal groove. In front of

the glabella a narrow frontal limb slopes downward to a slightly con-

vex, flattened frontal rim about three times as long as the frontal limlj.

Surface minutely punctate. Length of the largest head, exclusive

of the occipital spine, 8 mm.
This little species appears to be quite distinct from any other form

of the genus. Its narrow fixed cheeks, relatively large eye lobe, and

flattened frontal rim are the characteristics upon which it is referred

to Anomocare.

Formation and locality.—Middle Cambrian, in the lower half of the

Chang Hsia formation, in a compact gra}^ limestone; 2 miles south of

Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE (?) BUTES, new species.

General form of head semicircular, moderately convex. Glabella

sub-quadrilateral in outline, narrowing slightly toward the nearly

transverse front; marked by three pairs of slightly impressed short

furrows and a low, narrow, median ridge; occipital furrow shallow,

rounded, and arching very slightl}^ toward the center; occipital ring

slightly convex and of moderate width throughout, marked by a

minute pointed node at the center; dor.sal furrow rounded, distinct.

Fixed cheeks less than one-half the width of the glal)ella; they rise

with a gentle slope from the dorsal furrow to the furrow Avithin the

rim of the palpebral lobe, slope back into the postero-lateral liml), and

somewhat abruptly downward in front of the ocular I'idge into the

frontal limb; ocular ridge cleai'ly defined and merging into the rim of

the palpebral lobe; the latter is a little more than one-third the length

of the head; postero-lateral limb nearly as long as the width of the

Proc. N. M. vol. xxix—05 4
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glabella at the base, narrow, and marked by a strong groove within

the rounded posterior margin; frontal limb slightly convex and curv-

ing downward to the flattened frontal rim; the rim is a little longer

than the length of the limb in front of the glabella, and the line of

demarcation between the limb and the rim is little more than the

angle formed by the union of the nearl}' flat rim with the inclined

frontal limb.

Free cheeks irregularh" triangular; marginal border flattened,

strong, and produced behind into a strong, flattened spine; central

area slightly convex, and rising rather abruptly to the base of the 63^6

lobe; anteriorly the border of the cheeks narrows to a slender point.

Thorax unknown.

Associated pj^gidium semicircular in outline, convex; axis convex,

about two-thirds the length of the pygidium, and divided by four

furrows into four rings and a terminal, longer ring, upon which a

slight depression on each side indicates a fifth furrow; the pleural

lobes extend out about one-half of the distance nearly flat, and then

curve somewhat abruptl}^ downward to a rather broad, flattened mar-

gin, into which they merge; the four grooves on the axis and the fifth

groove just within the interior margin extend across the pleural lobes,

dying out on the flattened margin. Two small nodes occur at the

posterior end of the axis, through which a low, broad, rounded ridge

extends backward and downward into the flattened margin.

Surface minutely punctate under a strong lens; fine, radiating,

irregular, elevated lines cross the frontal limb from the furrow in

front of the glabella and the ocular ridge to the flattened frontal rim,

and also from the base of the eye lobe to the margin of the free cheeks.

This species varies from the described forms in the broad, relatively

short glabella and the configuration of the frontal rim and limb.

Formation and locality.—Middle Cambrian, lower portion of Chang

Hsia formation, in a gra}^ fossiliferous limestone; 3.2 miles southwest

of Yen Chuang, Hsin Tai, Shangtung, China.

Collected b}" Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE ? DAULIS, new species.

Of this species the central portions of the head, exclusive of the

free cheeks and associated pygidium, are known. Glabella rather

strongl}^ convex and faintly marked by three pairs of furrows; it

narrows slighth^ toward the rounded front; occipital furrow narrow

and curving slightly forward at the center; occipital ring of medium
and nearly uniform width from side to side; dorsal furrow shallow

and rounded; posteriori}^ the latter separates a narrow, elongated lobe

from the side of the glabella, and joins the occipital furrow; the nar

row lobe mentioned extends backward to the occipital furrow and
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laterall}^ merges into the fixed cheek; from another point of view the

dorsal furrow might be considered to pass outside of the narrow,

elongate lobe, near the base of the glabella, and the furrow between

the glabella and the elongate lobe would then be an inner division of

the dorsal furrow. The surface of the glabella is somewhat irregular

on account of the lateral furrows, and a rather rounded, broad longi-

tudinal ridge which extends its entire length.

Fixed cheeks less than half the width of the glabella; they rise from

the dorsal furrow and merge into the large eye lobe, and anteriorly

are divided by the strong ocular ridge which passes into the strong

palpebral lobe; in front of the ocular ridge the cheeks slope down-

ward to a second ridge which extends from the front line of the gla-

bella sub-parallel to the ocular ridge as far as the facial sutures;

frontal limb relatively long, slightly concave to the narrow, very

slightly rounded rim; postero-lateral limbs short and marked by a

strong curve within the narrow posterior rim.

Surface smooth under a strong lens.

The associated pygidium has a strong central axis marked by five or

six rings that are very distinct on the broad planulate margins. This

species is strongly characterized by its peculiar glabella with the

elongate, narrow lobes near its base; also by the broad, slightly

convex frontal rim.

Formation and locality.—Middle Cambrian. Upper part of Chang

Hsia limestone, Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE DAUNUS, new species.

This species is represented by a portion of the glabella and frontal

limb, and a fragment of a large, free cheek associated with it; also an

associated pygidium which has the same characteristic surface marking.

Glal)ella slightly convex and marked by three pairs of very faintly

indicated furrows; it has a length of 16 mm. with a width of 12 mm.
near the base; it narrows slightly toward the rounded front; a fragment

of the fixed cheek indicates that the latter was nearly fiat between the

glabella and palpebral lobe; the frontal lobe is nearly flat for a distance

of 4 mm., when it .slopes downward to the thickened frontal rim, no

line of demarcation distinguishing the frontal rim.

The free cheek indicates a moderate convexity for the head; also

that the margin, which is very narrow at the front, widens out grad-

ually toward the postero-lateral angle of the head; the base of the eye

lobe shows that the palpebral lobe and eye were relatively small; the

line of facial suture, as shown by the free cheek, shows that the postero-

lateral limb of the fixed cheek was large and more than half the width

of the cheek; also that the antero-lateral limb was strong.
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The surface of the g-hibella is marked by shallow pits varying- greatly

in size and form; the pits are so closely crowded that the lines of

demarcation between them in places form an irregular network; on

the posterior portions of the glabella, also on the frontal limb, the

shallow pits ai"e more or less scattered, giving a somewhat coarsely

punctate appearance; the fixed cheeks and free cheeks are marked by

strong, but not large, pits or puncta?, scattered somewhat thickly over

the surface; the surface of the associated pygidium is much like that

of the cheeks.

The associated pj^gidium has a width of 26 mm. and a length of

12 mm.; it is moderately convex with a prominent axial lobe and a

broad, slightly concave border that merges above the slightly convex

pleural lobes. Axial lobe convex with the elevated portion about five-

sixths of the length of the glabella; it slopes abruptly downward and

backward from the elevated portion to a low slightl}^ convex termina-

tion near the posterior margin; divided by five well-marked transverse

furrows that separate it into five segments and an obtuse terminal

segment which has two rather large, rounded nodes, outlined by a

slight depression at the center; the pleural lobes are grooved by the

extension of the furrows crossing the axis; also by pleural grooves,

both of which extend outward across the pleural lobe and curve back-

ward across the broad, planulate border of the margin.

Formation and locality.—M\^()\q Cambrian. Lower portion of

Chang Hsia limestone, in green nodular shales of the horizon of the

oolitic limestone at the base of the Chang Hsia formation; 2 miles

south of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE DECELUS, new species.

Of this species only the anterior central portions of the head are

known. It is characterized b}'^ a broad, nearly flat, frontal rim that,

with the frontal limb in front of the glabella, has a slightly convex

slope interrupted only by a shallow, narrow groove; the frontal limb

is ornamented with raised, narrow, irregular, more or less inosculat-

ing lines that radiate from the front of the glabella and ocular ridges

down to the narrow groove separating the limb from the frontal

margin.

The fixed cheeks are about half the width of the glabella. They are

nearly flat and interrupted by a rather strong ocular ridge. The

glabella is large, broadly rounded in front, with the sides sub-parallel

from opposite the center of the palpebral lobes to the broadly rounded

front. The palpebral lobes and posterior portions of the head are

broken away in the only specimen known.
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This species is associated witli Anomocare-'inmi/s Dames, from which

it differs in the cliaracter of the frontal limb and margin, in which

respects it also differs from Anoniocaretemenux and Anonioeare tatian.

It ma}' also be compared with the form from the St. Croix sandstones

of Wisconsin, illustrated b}' James Hall as (Jonocephalltes diadematns,^^

and with A. alcinoe, from which it differs in having- a convex frontal

rim instead of concave.

Formation and locality.—Middle Cambrian. Reddish limestone

near base of Chang Hsia formation in oolitic limestone. Yen Chuang,
Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE TATIAN, new species.

This species is most closely related to Anonioeare tenienus. It differs

from it in having a proportionately more convex and broader glabella

and stronger dorsal furrows. The associated pygidium is also longer

in proportion to its width, and it has eight or nine segments in its axis.

The largest head has a length of 13 mm. exclusive of the frontal

rim, which is somewhat broken. This proba))ly had a width of about

2 mm. A glabella 10 mm. in length has a width of 8.5 mm. at the

base and 7 mm. at the broadly rounded front.

Formation and Joc<dity.—Middle Cambrian. Near base of Chang
Hsia formation in gray oolitic series. Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARE TEMENUS, new species.

Head large, moderately convex, and transversely (juadrilateral,

exclusive of the free cheeks. Glabella slightly convex, rising gently

from the dorsal furrow to the center, which is marked b}^ a narrow,

longitudinal ridge. A glabella 14 mm. in length has a width of 10^

mm. at the base and 8 mm. at the rounded frontal margin; indications

of three pairs of glabellar furrows are shown by reflected light over

the smooth surface; occipital furrow very shallow, scarcely more than

indicating the line of demarcation between the glabella and the rather

narrow occipital ring; dorsal furrows shallow.

Fixed cheeks narrow and nearly flat; they merge laterally into the

large palpebral lobe and posteriorly slope down rapidly to the poste-

rior margin; ocular ridges low, rather broad, and clearly marking the

division between the central portion of the free cheeks and the rapid

slope to the frontal rim; frontal limb in front of the glabella narrower

than the frontal rim; it is slightly convex and merges into the narrow

«16th An. Kept. N. Y. State Cab. Nat. Hist., 1863, pi. vii, figs. 36, 37.
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furrow between it and the rather broad frontal rim; the latter in a

head 21 mm. in length is 3i mm. lono-; postero-lateral limbs narrow,

with a length about equal to the width of the base of the glabella.

A strong furrow divides it about midway, parallel to the posterior

margin.

Minute scattered pores are shown on the surface under a strong

lens.

The associated pygidium has a broad planulate margin, convex axis,

and slight indications of three or four segments.

The most nearly related form from China is A. plmium Dames.

This species differs from the latter in its narrower fixed cheeks and

larger glabella.

Formation and locality.—Middle Cambrian. Upper portion of

Chang Hsia formation in oolitic limestone, about a mile southwest of

Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus ANOMOCARELLA, new genus.

Anomocarella is proposed to include three species from the Middle

Cambrian of China that differ from Anomocare in the absence of glabel-

lar furrows and the presence of a relatively narrow, flattened frontal

rim. The sides of the glabella are parallel, palpebral lobes of medium
size, and ocular ridges more or less clearly defined. The associated

P3^gidium has a narrow conical axis, marked by several transverse

furrows which extend out on the pleural lobes and more faintly on

the sloping rim.

Gen otype.—Anomocarella chinensis.

Tw^o other species are referred to this genus: A. alhion and A.

haucis., the latter with some doubt.

ANOMOCARELLA ALBION, new species.

This species is represented by three more or less imperfect speci-

mens of the head exclusive of the free cheeks. These indicate that

the head was of moderate convexity and semicircular in outline.

Glabella moderately convex, with a gentle and nearly uniform

curvature from side to side; on one specimen three pairs of glabellar

furrows are very faintly indicated; the sides of the glabella arch

slightly inward between the base and the rounded front; occipital

furrow shallow, rounded, slightly separating from the glabella a very

slightly convex occipital ring; dorsal suture narrow, but distinctly

marked.

Fixed cheeks a little less than one-half the width of the glabella and

aearly flat; they merge into the furrow within the palpebral lobe and
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posteriorly slope gently downward to the posterior margin; ocular

ridges low, rounded, and merging into the flattened palpebral lobes;

in front of the ocular ridges the cheeks are interrupted by an obliquely

transverse ridge that extends subparallel to the ocular ridge to the

front of the glabella, where it merges into the frontal limb; frontal

limb very narrow, sloping rather abruptly downward from the dorsal

furrow to a narrow furrow separating it from a broad, slightly down-

ward-sloping, nearly flat, frontal rim; postei-o-lateral limb short and

marked by a shallow furrow parallel to the posterior margin.

Surface minutely punctate under a strong lens. The largest head

of this species has a length of 18 mm. w^ith a width at the palpebral

lobes of 19 mm.
This large species difl'ers from other forms by the very narrow

frontal limb and the flat, downward-sloping frontal rim.

Formation and locality.—Middle Cambrian, lower central portion

of Chang Hsia formation, in thin-bedded limestone interbedded with

shale; 2 miles south of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARELLA BAUCIS, new species.

This species is represented by a single specimen of about one-half of

the head, exclusive of the free cheeks. This specimen indicates a

moderately convex head, somewhat longitudinall}^ quadrilateral in

outline.

Glabella moderately convex, with the sides converging slightly

toward the front; surface apparently free from furrows; occipital

furrow broad, shallow, slightly curving forward near the center;

occipital ring low, strong, and slightly convex; dorsal furrow shallow,

not clearly defined.

Fixed cheeks a little more than one-half the width of the glabella,

nearly flat out to the elevated palpebral lobe and sloping with mod-

erate rapidity to the posterior margin. Ocular ridge low, narrow,

and merging into the strong palpebral lobe, which is about one-third

the length of the head; frontal limb narrow in front of the glabella,

widening at the sides in front of the ocular ridges; it slopes gently

down to a rounded shallow furrow that separates it from a slightly

convex frontal rim, that is broader than the frontal limb in front of

the glabella; postero-lateral limb narrow, about as long as the width

of the fixed cheek, and marked by a rather strong border and shallow

furrow parallel to the border.

Surface marked by scattered punct^e and very fine puncta3 visible

only with the aid of a strong lens.

This species is characterized by the shallow, rounded dorsal furrow,

elevated palpebral lobe, and the smooth, slightly convex frontal rim.
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Forination and locality.—Upper Cambrian, upper portion of Chao
Mi Tien formation, in grayish-brown, coarse limestone. Cliao Mi
Tien, Shang-tung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARELLA (?) BURA, new species.

This species is represented by the central portions of a single head.

Glabella convex, subquadrilateral, arching very gently from the occip-

ital ring forward, and near the front rather more rapidly downward
to the furrow within the frontal rim; without traces of glabellar fur-

rows; occipital furrow narrow, clearly defined; occipital ring rather

wide, slightly convex, and projecting a little backward at the center;

dorsal furrow shallow, narrow, bvit clearly defined.

Fixed cheeks about one-fourth the width of the glabella; palpebral

lobe more than one-third the length of the head, with a relatively

broad outer rim, outlined by a very narrow, faintly defined furrow;

ocular ridge short, broad, low, and merging into the palpebral lobe;

postero-lateral limb short; frontal rim slightly rounded, separated

from the glabella and fixed cheeks b}^ a narrow furrow.

Surface apparentl}^ smooth, but with a few scattered, very fine

punctge as seen with a strong lens. The type and only specimen has

a length of 3 mm.
The generic reference of this species is doubtful, as the frontal limb

is absent. The quadrangular, smooth glabella, relatively large palpe-

bral lobes, and narrow fixed cheeks relate it more closely to Anomo-
carella than to other genera.

Formation and locality.—Middle Cambrian, upper portion of Chang
Hsia formation, in oolitic limestone; Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARELLA CARME, new species.

Outline of head, exclusive of free cheeks, elongate quadrilateral,

moderately convex. The convexity of the glabella is so slight that it

is scarcely raised above the general surface of the head; its outline is

truncato-conical, with the front rounded; the interior cast appears to

be without traces of furrows; occipital furrow transverse, narrow,

rounded, and shallow; occipital ring of medium width, slightl}- con-

vex; dorsal furrow lightly impressed on the sides of the glabella and

scarceh" perceptible in front of it.

Fixed cheeks narrow, scarcely more than a line in front of the pal-

pebral lobes; they widen out slightly in front and merge into the

frontal liml), and posteriorly into the postero-lateral limb; postero-

lateral limbs narrow, length unknown; frontal limb broad, slightly
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convex, slopino- obli<}uely downward and passing into the smooth,

nearly flat frontal rim almost without interruption from the very

shallow transverse furrow; palpebral lobes small, about one-third the

length of the glabella.

The only surface markings are the fine, irregular lines that extend

from in front of the glabella outwar^ across the broad frontal limb to

the frontal rim. The type and only specimen of the head in the col-

lection has a length of 11.5 mm., with a width at the palpebral lobes

of S mm; the glabella is 6 mm. in length, the frontal limb 2 mm., frontal

rim 1.5 mm., and occipital ring and furrow 2 mm.
This species is somewhat doul)tfully referred to Anomocarella, as

the frontal liml) and rim are relatively long. It resembles Anomoca-
rella chinensls in the narrow fixed cheeks and the absence of glabellar

furrows.

Fonnatlon and locality.—Upper Cambrian, lower portion of Chao
Mi Tien formation, in gray, crystalline, fossiliferous lime tone; Chao
Mi Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ANOMOCARELLA CHINENSIS, new species.

Head of medium size, moderately convex, and longitudinally irregu-

larly quadrilateral, exclusive of the free cheeks. Glabella moderately

convex, rising gentl}' from the dorsal furrow toward the center, so as

to give it a slightly ridged appearance. A glabella 5 mm. in width

has a length of 7 mm., exclusive of the occipital ring; siu-face appar-

ently smooth; occipital furrow very slightly defined; occipital ring

broad, very slightl}^ convex, with a slight node a little in advance of

the center; dorsal furrow shallow, but distinct on the sides and in front

of the gla])ella.

Fixed cheeks about one-half the width of the glabella, slighth^ con-

vex; they merge laterally into the furrow outlining the palpebral

lobe, and posteriorly slope rapidly to the posterior margin; ocular

ridges low, rounded, and passing outward and merging into the narrow
palpebral lobe; they clearly mark the division between the central

portion of the fixed cheeks and the rapid slope to the frontal rim;

palpebral lobes about one-third the length of the head; frontal limb

narrow in front of the glabella, widening out at the sides and sloping-

downward with a gentle convexity; frontal rim nearly flat, separated

from the Frontal limb hy a shallow furrow that curves slightly back-

ward near the center so as to form an obtuse angle. In some exam-
ples there is a slight deepening of the furrow on each side of the

incurved portion of the frontal rim; postero-lateral limbs short, and

marked by a rather shallow, broad furrow parallel to their posterior

margin.
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Surface niimitely punctate under a strong* lens. The largest speci-

men of the head has a length of 12 mm.
The associated p3'g'idlum has a narrow, planulate margin and rather

narrow convex axis, marked b}^ live transverse furrows, which divide

it into five rings, and a small terminal portion; the furrows extend

across the pleural lobes and faintl}' on the margin. The most nearly

related form is ^1. alhion. The latter differs in having a proportion-

atel}^ shorter frontal limb and rim, and in the form of the glabella.

Formation and locaUty.—Middle Cambrian, lower central portion

of Chang Hsia formation, in limestone interbedded in a green nodular

shale; 2 and 2.5 miles south of Yen Chuang, Hsin Tai, Shangtung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus ARIONELLUS Barrande.

ARIONELLUS AGONIUS, new species.

Central portion of the head, exclusive of the free cheeks, irregularly

sub-quadrilateral, convex. Glabella moderately convex, narrowing

slightly toward the front; length and width at the base nearly the

same; by reflected light traces of two pairs of glabella furrows may
be seen; occipital furrow narrow and shallow; occipital ring nr.rrow

at the sides, becoming stronger toward the center, which rises to form
the base of a short, strong, backward-sloping spine; dorsal furrow

narrow and clearly defined.

Fixed cheeks narrow and nearly flat at the palpebral lobes; they

slope rapidly in front toward the frontal margin, and backward toward

the postero-lateral limb; palpebral lobes narrow, about one-third the

length of the head; frontal limb narrow directl}' in front of the glabella

and rounding over to the rounded frontal rim.

Surface smooth under a strong lens. The type specimen has a length

of 4 mm., with a slightly greater width at the palpebral lobes.

This species differs from A. alala in having a thickened, rounded

frontal rim and a proportionately wider glabella. From A. ajax it

differs in being broader and in the presence of an occipital spine.

Formation and locality.—Middle Cambrian, lower-central portion

of the Chang Hsia formation, in thin laj^ers of limestone interbedded

in the green shale; Yen Chuang, Hsin Tai, Shangtung, China.

Collected Ijy Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ARIONELLUS AJAX, new species.

Outline of head, exclusive of free cheeks, sub-rhomboidal, convex.

Glabella moderat(dy and uniformly convex, sides converging very^

slightl}' from the base to the rounded front; slight traces of short
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furrows are shown l>y reiiected light; occipital furrow a faint trans-

verse depression that se])arates the olabella from a fairl}^ strong-,

slightly convex occipital ring; dorsal furrow narrow hut clearly

defined.

Fixed cheeks very narrow and sloping away from the gla])ella

toward the palpebral lobes; posteriorly they slope downward into a

rather large postero-lateral limb; anteriorly they slope rapidly to the

frontal limb; palpebral lobes prominent, about one-fourth the length

of the head; frontal limb gently convex, rounded in front, and with-

out traces of a frontal rim.

Surface smooth under a strong lens. The type specimen has a

length of 4 mm.
In form the head of this species is somewhat like that of A. alala.

It differs in the absence of an occipital spine and in being proportion-

ately somewhat narrower.

Fcmnation and local!ty.—M\di&\Q, Cambrian, central portion of. the

Chang Hsia formation, in gray crystalline limestone; 3.25 miles south-

west of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ARIONELLUS ALALA, new species.

In general form and proportion the central parts of the head of this

species are much like A. agonius. They differ in the proportionately

smaller, elongate glabella, nearly flat frontal limb, and a thin instead

of a rounded margin.

Fonnation and locality.—Middle Cambrian, central portion of the

Chang Hsia formation, in gray limestone; Chao Mi Tien, Shangtung,

China.

A somewhat similar and possibly identical form occurs at about the

same horizon near Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus MENOCEPHALUS Owen.

Menocvphalus Owen, Geol. Surv. Wisconsin, Iowa, and Minnesota, 1852, p. 577.

Doctor Owen proposed this genus for trilobites having a highly

convex, hemispherical glabella, with a narrow border and a broadly

rounded front; cheeks tumid.

I have referred to this genus, more or less provisionals, several

species in which only the central portions of the head are pre-

served. Further study, or the stud}^ of more perfect specimens, will

undoubtedly lead to the reference of some of them to other genera.
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MENOCEPHALUS ACERIUS, new species.

This species is represented by a single specimen of the glabella, fixed

cheek, and frontal limb. The glabella is moderately convex, broadly

triincato-conieal in outline, and marked b}" two pairs of faintly impressed,

short furrows; the sides approach each other slightly toward the

broadly rounded front; occipital furrow rounded and distinct; occi-

pital ring moderately convex and a little wider than the occipital

furrow; dorsal furrow well defined.

Fixed cheeks, convex, about two-thirds the width of the glabella;

the}^ slope rather rapidly downward to the frontal rim and less so to

the postero-lateral limb; ocular ridge not distinctl}^ defined; palpebral

lobes small; frontal rim separated from the glabella and fixed cheeks

by a strong, narrow furrow; the rim is rounded and of about the same

width as the occipital ring.

Surface covered with pustules perceptible to the unaided eye. The
head of the type specimen has a length of 10 nmi. ; the frontal rim and

occipital ring are each about 1 mm. in width.

This species is referred to the genus Menocephalus on account of

the small palpebral lobes, pustulose surface, and the absence of a

frontal limb. It difi'ers from the type form in having a less convex,

more elongated glabella.

Formation and locality. --MX&dXe, Cambrian, upper portion of the

Chang Ilsia formation, in a coarse, gra3'ish limestone; a mile east of

Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

MENOCEPHALUS ACIS, new species.

Glabella prominent, convex, narrowing slightly from its base

toward the broadly rounded front; occipital furrow narrow, deep, and

separating a rather strong, rounded, occipital ring; dorsal furrow nar-

row and strongly defined.

Fixed cheeks about one-half the width of the glabella, moderately

convex to the base of the palpebral lobe; posteriorly they slope rapidl}"

to the furrow within the posterior margin; anteriorh', rapidly to the

frontal rim; palpebral lobe small and somewhat elevated; frontal rim

narrow, rounded, and separated from the glabella by the narrow dor-

sal furrow.

Surface marked by rather strong scattered granules. The only

specimen representing this species has a length of 5 mm.
This species is characterized by its narrow, wire-like frontal rim

and the scattered granules on its outer surface.
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Formation and locality.—Upper Cambrian, upper portion of Chang
Hsia formation, in granular gray limestone; Chao Mi Tien, Shang-

tung, China.

Collected b>' Eliot Blaokwelder of the Carnegie Inscitution of

Washington Expedition to China.

MENOCEPHALUS ADMETA, new species.

Glabella strongly convex, with sub-parallel sides and rounded front;

occipital furrow narrow and deep; occipital ring narrow at sides,

increasing in width toward the center, slightly convex, rising with a

backward slope from the bottom of the occipital groove; dorsal fur-

row narrow and strongly defined.

Fixed cheeks about two-thirds of the width of the glabella, slightly

convex opposite the palpebral lobe, and sloping downward to a strong-

furrow within the rounded rim of the short postero-lateral limb;

frontal rim narrow and slightly rounded.

Surface apparentl}^ minutely punctate under a strong lens. The
only head of this species in the collection has a length of less than

2 mm.
This species is distinguished from M. acla by the form of the con-

vex glabella, flattened instead of wire-like frontal rim, and punctate

surface. It does not appear to be closely related to any other species.

Fortnatlon a)id locality.—Upper portion of Chang Hsia formation,

in dense mottled and crystalline limestone. Chang Hsia, Shangtung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

MENOCEPHALUS ADRASTIA, new species.

This is a minute head, having a strongly convex, almost globular

glabella that rises abruptly from the deep dorsal furrow. A shallow

furrow outlines small postero-lateral lobes at the base of the glabella;

occipital furrow narrow and distinct; occipital ring slightly convex

back of the occipital furrow, narrow at the sides and widening gradu-

ally toward the center.

Fixed cheeks about one-half the width of the glabella, strongly con-

vex; frontal limb obsolete; frontal rim about half as wide as the

fixed cheeks, slightly convex, and separated from the fixed cheeks by

a transverse, narrow, shallow groove.

The above is all that is known of this form. Its globose glabella,

convex fixed cheeks, and occipital ring distinguish it from other

species. The length of the glabella and frontal rim is 2.5 mm. in one

specimen, with an occipital ring about 1 mm. long.
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Surface finely granulose under a strong lens, with a few scattered

larger granules.

Formation and locality.—Middle Cambrian, upper portion of the

Chang Hsia formation, in a compact, hard, dove-colored limestone;

Chang Hsia, Shangtung, China.

Collected b_y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China,

MENOCEPHALUS AGAVE, new species.

Another species of Monocephalus is associated with M. adrastia^ in

which only the anterior portions of the head and one fixed cheek are

preserved. This difi'ers from M. adrastia in the proportionately nar-

rower glabella, rounded frontal rim, and less convex fixed cheek. Its

surface is very finely pustulose, with scattered larger pustules on the

glabella. The palpebral lobe is very small and situated a little back

of the center of the head.

Formation and locality.—Middle Cambrian, upper portion of the

Chang Hsia formation, in a compact, hard, dove-colored bed; Chang

Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

MENOCEPHALUS BELENUS, new species.

This species is represented by a single specimen of a glabella, occip-

ital ring, and frontal rim. It difl^ers from If. acerius in having a

very narrow, slightly flattened frontal rim, and a very finely pustulose

surface. The glabella is also more conical and its front more rounded.

A fragment of the fixed cheeks indicates that they were rather convex

and rose somewhat abruptly from a distinct dorsal furrow. The gen-

eral remarks relating to the generic relations of M. acerius also apply

to M. helenus., as they are apparently congeneric.

Formation and locality.—M.\didi\Q Cambrian, upper portion of the

Chang Hsia formation, in a bed above that containing 3L acerius;

Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

MENOCEPHALUS (?) DEPRESSUS, new species.

General form of the head, exclusive of the free cheeks, subrhom-

boidal, moderately convex. Glabella moderately convex, narrowing

slightly from the base toward the rather broadly rounded front; sur-

face marked by two pairs of very shallow, short glabellar furrows;

occipital furrow narrow, transverse, and sharply impressed; occipital

ring slightly convex and of nearly uniform width; dorsal furrow

narrow and sharply defined.
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Fixed cheeks about one-half the width of the glabella, convex, arch-

ing with about the same slope to the palpebral lobe from the front and

back; palpebral lobe small, situated about midwaj'^ of the cheek; no
evidence of the presence of an ocular ridge; postero-lateral limb short,

marked by a distinct gi'oove parallel to the narrow, elevated posterior

margin; frontal rim narrow, convex, and separated from the glabelhi

and fixed cheeks by a distinct narrow groove.

Surface with numerous low, medium-.sized, scattered pustules. The
tj^pe and only specimen of the head in the collection has a length of

4.5 mm.
This species is doubtfulh' referred to the genus Menocephalus. It

is most nearly related to 3L ocis, but differs in having a less convex

glabella and narrower fixed cheeks.

Formation and locality

i

—Upper Cambrian, lower portion of Chao
Mi Tien formation, in a fossiliferous gray limestone, where it is asso-

ciated with Solenoplura helus; Pagoda Hill, a mile west-southwest of

Tai An Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

MENOCEPHALUS, species undetermined.

This form is represented by the anterior half of the glabella and
fixed cheeks. These parts indicate that the glabella was strongly con-

vex, rounded in front, and marked by two pairs of very slight, short

furrows. The fixed cheeks are about two-thirds the width of the

glabella and moderatel}" convex; palpebral lobes small and placed

about their own length from the frontal rim; frontal rim apparently

very narrow, and separated from the glabella and fixed cheeks by a

narrow distinct groove. Surface finely pustulose under a strong

lens.

Formation and locality.—Middle Cambrian, near upper portion of

Chang Hsia formation, in a compact, hard, gray limestone, about 3

miles southwest of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus PAGODIA, new genus.

This genus is proposed to include a few species from the Upper
Cambrian zone which do not appear to be closely related to any

described genus. Only the central portions of the head are avaihible

for description.

Diagnosis.—Glabella oblong, with obscure traces of furrows at the

sides. Eyes small, central, and without trace of ocular ridge. Facial

sutures cut the front margin opposite the eye lobe, and the posterior

margin within the postero-lateral angles.
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Thorax unknown.

An associated p^gidiuni has a conical, segmented axis, narrow pleural

lobes, and smooth, undefined margin.

Genotype.—Pagodia lotos Walcott.

The four species of this genus all have a similar type of surface,

consisting of shallow punct® of moderate size, with very fine puncta?,

visible only under a strong lens, between the larger puncta?. The

species now referred to the genus are Pagodia hla Walcott, P. dolon

Walcott, P. lotos Walcott, P. macedo Walcott.

I was at first inclined to refer these forms to Dolichometopus., but

they difi'er from the t^q^e of the X'^Xji^x., Dollchometopus svecicus Kx\^\\\.,

in the narrowing instead of widening of the glabella in front, in the

presence of small instead of large eye lobes, short instead of long

postero-lateral limbs, and obscure glabellar furrows.

PAGODIA LOTOS, new species.

Glabella moderately convex, elongate, with the sides converging

very slightly toward the broadly rounded front; obscure traces of

two pairs of furrows that extend a short distance inward and back-

ward occur upon the sides; occipital furrow strong, rounded, and

arching slightly forward at the center; occipital ring of medium width

and rounded; dorsal furrow strong but shallow and merging into the

transverse furrow in front of the glabella.

Fixed cheeks about one-half the width of the head opposite the pal-

pebral lobes, slight!}' convex, and sloping gently posteriorly to the

furrow within the margin and anteriorly to the transverse furrow

within the frontal rim; palpebral lobes small, short, not much more

than one-fifth the length of the head; a very slight trace of an ocular

ridge is shown upon the cast of the interior of the crust, but no evi-

dences of it have been seen on the outer surface; frontal rim narrow,

rounded so as to give it a thickened appearance, with a slightlj^ flat-

tened slope into the furrow back of it; it is separated from the gla-

bella and fixed cheeks by a sharp furrow that almost cuts back under

the front of the glabella.

The crust is thick; it appears to be smooth on the outer surface over

the glabella and fixed cheeks, with the exception of scattered, shallow

punctge.

The type specimen has a length of 6 mm., with a width at the pal-

pebral lobes of 8 mm.
The associated p3^gidium is convex, subsemicircular in outline, and

strongl}^ trilobed except at the margin. Axial lobe convex, conical,

and divided by three transverse furrows into three rings and a termi-

nal, rounded subtriangular portion. Pleural lobes nearly flat toward

the front near the dorsal furrow, and from there curving abrupt!}'

downward toward the side and posterior margins; the furrows of the
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axis extend about two-thirds of the distance across the pleural lobes

and merge with the flat segments between them into the margin; the

margin slopes up from the sharp outer edge with a slight concavity

where it merges into the pleural lobes and touches the posterior end

of the axis.

This species differs from Pagodia macedo and P. dolon in its frontal

rim and the slight convergence of the sides of its glabella toward the

front. It is most nearh' related to Pagodia hla, with which it is

associated, but differs from it in its narrower and proportionately

longer glabella, the glabella of P. hia having a length of 6 mm. with

a width at the center of 3 mm., and that of P. lotos with a length of

5 mm. has a width at the center of nearly 4 mm.
Formation and locaUty.—Upper Cambrian, lower portion of Chao

Mi Tien formation, in a gray fossiliferous limestone; Pagoda Hill,

1 mile west-southwest of Tai An Fu, Shangtung, China.

Collected ))y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PAGODIA BIA, new species.

Head, exclusive of the free cheeks, subrhomboidal, moderately" con-

vex. Glabella slightly convex, sul)quadrilateral in outline, slightly

narrowed along the central portions,- and marked by two pairs of

short glabellar furrows on the posterior half and a very slight

depression indicating a furrow on each side well toward the front;

occipital furrow narrow^ very clearly detined and arching slightly

forward toward the center; occipital ring narrowMind rounded; dorsal

furrow shallow but distinct.

Fixed cheeks about half as wide as the glabella and sloping gentl}^

downw^ard from the dorsal furrow; palpebral lobes small, situated

about midway between the front and back margins of the head; no

traces of ocular ridges have been observed; postero-lateral limb

short, strong, and marked by a rounded furrow within the posterior

margin; frontal rim very narrow, rounded, and separated from the

glabella and tixed cheeks by a narrow, deep furrow.

Surface marked l)y a few shallow, scattered punctw, and under a

ver}" strong lens it appears to be minutely punctate. The largest

specimen of the head in the collection has a length of 8 mm.
The form of the glabella of this species is not unlike that of Pagodia

inact'do^ but its anterior lobe is much broader.

Formation and locality.—Upper Cambrian, lower portion of Chao

Mi Tien formation, in a hard, dark limestone; 2.7 miles southwest of

Chao Mi Tien and Pagoda Hill, a mile west-southwest of Tai An Fu,

Shangtung, China.

Collected b}- Eliot Blackw^elder, of the Carnegie Institution of

Washington Expedition to China.

Proc. N. M. vol. xxix—05 5
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PAGODIA DOLON, new species.

'Phis s|)(M'i('s is represented ])y two spcciiiKMis of tiic head cxclusivo

oi' the froc cheeks. (Ihibella eloiii^ute, sulK|iiadrihitei'al, iiioderatoly

convex; a voiy ol)scure trace of a ])osterior pair of short furrows is

all that can bo seen on tlie outer surface; occi})ital furrow rather nar-

row, clearly inn)ressed, and archino- sliohtly forwai'd at the center;

occipital rino- narrow at the sides, increasing- <;i'adually in width to the

center, where it is strong and moderately convex; dorsal furrow strong

at the sides and fi-ont of the gla])ella.

Fixed cheeks a little more than one-half the width of the glabella,

convex, and sloping outward and downward from tlie dorsal furrow;

l)ack of the })alpel)ral lo})es they slope gently to the furrow within the

posterior margin and anteriorly moi-e rapidly to the furrow within

the frontal I'im; palpel)i'al lobes small, about one-fourth the length of

th(; head; ])oster()-latei'al limb short, and marked by a strong, i"ound(Ml

furrow within the nai'row, slightly elevated posterior margin; frontal

rim roundcil, narrow, and separated fi'om the glabella by a strong,

rounded, rather deep furrow, which becomes more shallow in front

of the fixed cheeks.

Surface marked by mimerous medium-sized punctje, with very tine

puncta% visible only under a strong lens, betwc(Mi them.

The largest specimen of the species has a length of 5.5 mm., with a

width at the palpebral lobes of 8 mm. ; the glabella has a length of

3 nnn., with a width of 2.5 mm.
This species ditl'ers from the other species of the genus in its shorter,

broader glabella, and moi-c convex lixed cheeks.

FornKitloih (Did loval'iiy.—Upper Cambrian, lower portion of Chao
Mi Tien formation, in hard, dark limestone; 2.7 miles southwest of

Chao Mi Tien, Shangtung, China.

Collected by Kliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PAGODIA MACEDO, new species.

This species is represented by a single specimen of the head, exclu-

sive of the fre(; cheeks. (Jlabella elongate, sulxpiadrangular, narrow-

ing very slightly toward the broadly rounded, nearly transverse front,

as indicated by the cast of the interior of the crust; surface marked
by two pairs of shallow furrows that penetrate a short distance on

each side and separate the glabella into three subequal lobes; occipi-

tal furrow rounded and strong; occipital ring unknown; dorsal fur-

row strong, roimded, and clearly separating the moderately convex
glabella from the sloping fixed cheeks.

Fixed cheeks slightly convex, sloping gently from the dorsal fur-

row to the palpebral lobe, more rapidly to the furrow within the pos-
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torior miii'iiin, and aiilcrioily to the front iiiai-i.;iii; palpcl)!!!! lohos

situated about uiidwav hetwe(Mi the front and the postcu'ior margins of

the head, small and short, not nuu-h over one-tifth tlu^ leiioth of the

iiead; frontal riiu narrow , wire-like, and separated from the olaludla

and fixed cheeks by a rounded furrow of moderate depth.

The crust is rather thick, the outer surface marked by scattei-ed

shallow puncta", with vei'v line puncta% as shown by a stron*;- lens,

l)(4ween them. Length of head exclusive of occipital rino-, 7.5 nun.

'Phis species is closely related to PdijoiVKt lotos. It dill'ers in the

form of th(^ frontal rim and the more uniform sloyie of the >;latHdla

toward the front. From /*. />/</ it differs in the more rapid downward

slope of the front of the o-hi])ella and in the parallel or slightly con-

tracting- sides of the o-lal)ella.

ForiiKitJoii tnxl local Ity.—Upper Cam))rian, lower portion of Cdiao

Mi Tien formation, in g'ray fossiliferous limestone; Chao Mi Tien,

Shano-tuno-, China.

Collected by Kliot Hlackwelder, of the Carneoi(> Institution of

Washinj^ton Expedition to China.

Genus PTE ROCEPH A LUS T^oemer.

PTEROCEPHALUS ASIATICA, new species.

This species is represiMitcd by fi'a^inents of the anterior ])oiti()n of

the head and of the [ni^idium. (Jlabella truncato-conical, moderately

con\ex, narrowing gradually toward its rounded front; surface marked

bv three j)airs of short fui'rows, the posterior of which sepai'ate ratluM-

small oval lobes at the postero-lateral ano-|es; occipital furrow nan-ow

and slightly impi'essed; occi})ital riny- of medium width and nearly

flat; dorsal furrow nai-row, but distinctly mai'ked.

Fixed cheeks about two-thirds the wddth of the ohibtdla opposite

the pali)ebral lobes, sliohdy con\ex, and crossed l)y strono-, low, ocular

rido-es; postero latei'al limbs unknt)wn; frontal limb very broad and

sliohtly concave: just in fi-ontof the olji))ella there is a faint depression,

formed by a slioht chan^'e in the slope of the frontal liud), that (>xt(Mids

across a short distance in front of the palpebral lobe; fi'ontal rim

narrow, slightly rounded, and marked l>y irre_i»ulai- stria' i)arallel to

the margin.

Surface of the o-labella and fixed cheeks slightly roughened by

what appear, under a strong' lens, to be very fine granulations; the

frontal limb is marked by irregular, raised lines that radiate from

the front of the glabella and ocular ridges outward toward the front

margin; these raised lines are very irregular and more oi- less inoscu-

lating on and near the transverse depression of the frontal limb in

front of the glalxdla and ocular ridges. On a head 23 mm. in length

the frontal limb has u length of 1 1..5 nun. and the glabella and occipital

ring 11.5 mm., with a width at the palpebral lobes of 18 mm.



68 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

Fragments of the pygidliim associated with the head show that it

had a slender, moderately convex axis, with more than 8 rings, and

that the pleural lobes were moderately convex, flattening out on a

broad, planulate margin, the furrows on the axis extending out across

the pleural lobes and nearly fading away on the broad margin; a faitit

trace of a very narrow, short pleural groove is shown on two of the

pleural segments. Surface of the pygidium slightly roughened l)y

w^hat appears to be, under a strong lens, a very tine granulation.

Formation and locality.—Middle Cambrian. In gray crystalline

limestone, associated with Damesellablachwelderi; 3i miles southwest

of Yen Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTEROCEPHALUS BUSIRIS, new species.

This species is represented by two specimens of a pygidium that is

quite distinct from the pygidium associated with 1\ asiatlca. The
axis is elongate, slightl}^ convex, and converging uniformly to about

half its width at the posterior end; marked by eight or more narrow,

distinct, transverse furrows that divide it into eight or more trans-

verse rings and an elongate terminal portion. Pleural lobes slope

gently from the dorsal furrow down toward the margin; the}' are

marked b}^ the continuation of the distinct transverse furrows of the

axis, that extend oljliquel}' backward out to the margin, as far as can

be determined; there is a slight indication of a pleural groove on the

outer half of the pleural lobe. The pleural lobe is separated from

the broad border by a slight elevation of the point of union of the

border and pleural lobe, the slope of the two being approximatel}" the

same from the margin to the axis; a sharp ridge originates on the

front side of each pleural segment a little distance out from the axis,

and extends out across the border to the margin, leaving a concave

space between the sharp ridges over the entire extent of the liorder;

from the elongate terminal segment of the axis a narrow, double ridge

continues backward to the border, which is here slightly incurved.

Surface flnely granular under a sti'ong lens.

This species difl'ers from P. asiatlca in the form of the segments of

the pleural lobes and margin.

Formation and lorality.—Upper Can\])rian, lower portion of Chao

Mi Tien formation, in dark, compact limestone; 3 miles southwest of

Yen Chuang. Hsin Tai, Shangtung, China.

A specimen referred to this species also occurs in the lower portion

of the ('hao Mi Tien formation, two-thirds of a mile west of Tai An
Fu, in Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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Genus PTYCHASPIS Hall.

PTYCHASPIS ACAMUS, new species.

This species is represented by speciineiis of tlie <>labellu unci frag-

ments of the iixed cheeiis. The g-labclla is moderately convex at the

back and strongly convex on the frontal lobe. It is divided 1)\' a

strong-, backward-arching furrow that separates the posterior portion

as a transverse lobe and the anterior as a large lobe al)out as long as

broad. The latter is marked b}' two narrow, shoi't, slightly impressed

furrows on the sides of the lobe; occipital furrow strongly rounded,

deep, and arching forward at the center; occipital ring about the

middle of the posterior lobe of the glabella nearly Hat, and with a

small, sharp node at the center near the l)ack margin; frontal rim a

rounded, narrow border in front of the deep, narrow dorsal furrow;

dorsal furrow narrow and deep opposite the palpebral lobe.

Fixed cheeks rise rapidly from the dorsal furrow. They are narrow

and convex; palpebral lobes unknown. The anterior lobe of the

glabella slightly overhangs the dorsal furrow, which is deep and

rounded.

Surface marked with low, large pustules and very faint punctte.

The type specimen of the head in the collection has a length of

11 nun. with a width of G mm.
This species is characterized by the form of the large front lo])e, the

strong transverse furrows, and narrow posterior lobe of the glabella,

and its peculiar surface.

Fdi'ination and locality.—Middle C-ambrian, central portion of the

Chang Hsia formation; Chao Mi Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CACUS, new species.

General form of head, exclusive of the free cheeks, subrhomboidal,

rounded in front, strongly convex. Glabella moderately convex over

the posterior portion, strongl}" convex at the frontal lobe; posterior

portion is divided into two lobes, of about equal width, by the broad,

rounded, transverse posterior furrow and a narrow, slightly impressed

anterior furrow, both of which arch slightly backward toward the

center; the frontal lobe is about as long as the two posterior lobes

and arches with uniform curve over to the dorsal furrow; it is eon-

vex but not globose; it is marked about midway on each side by a

short, very lightly impressed narrow furrow, which penetrates it at

right angles to the dorsal furrow; occipital furrow broad, strong,

and arching slightly forward at the center; occipital ring about as

wide as the posterior lobe of the glabella, moderatel}^ convex, and

arching slightl}^ forward near the center; dorsal furrow strongly
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defined at the sides and somewhat less so in front of the glabella; a

shallow pit occurs opposite the antero-lateral angle of the glabella.

Fixed cheeks narrow and convex; they slope, gently backward and

merge into the postero-lateral limb, and forward in advance of the

palpebral lobe slope rapidly downward to the rounded frontal limb;

palpebral lobes broken away, but from the form of the fixed cheek

they appear to have been about one-third the length of the head;

postero-lateral limbs about as long as the width of the glabella, and

marked by a broad, strong furrow within the narrow postero-lateral

margin; frontal lobe and rim united to form a rounded, downward
curving frontal border of the head, separated from the glabella by the

strong dorsal furrow.

Surface marked by numetoas irregularly placed pustules except in

the furrows of the glabella, dorsal furrow, and furrow on the postero-

lateral limbs. The type and only specimen of the head in the collec-

tion has a length of 17 mm., with the glabella 10 mm. in width and

11 mm. long.

In size and general appearance this species ma}^ be compared with

-P. ceto. It differs in its strongly pustulose surface, less convex

glabella and fixed cheeks, and in the form of the frontal border of the

head. At first sight it is apparentlv identical with P. calyce^ but it

differs in the form of the transverse furrows and the frontal lolie of

the glabella, which in F. calyce is globose, like that of P. ceto.

Foruuitlon and locality.—Upper Caml)rian, upper portion of the

Chao Mi Tien formation; 2.7 miles southwest of Yen Chuang, Hsin

Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CADMUS, new species.

This species is represented by more or less fragmentary specimens

of the central portions of the head, exclusive of the free cheeks.

Glabella moderately convex at the back and strongly convex at the

front, marked by a posterior transverse furrow that arches slightly

backward, cutting off' a narrow lobe between it and the dorsal furrow;

anterior lobe a little longer than wide, and marked by a pair of short,

narrow furrows opposite the anterior end of the palpebral lobe; the

anterior lobe is convex, but not globose; occipital furrow strong;

occipital ring unknown; dorsal furrow strong and rather deep.

Fixed cheeks ver}^ narrow and diappearing into the dorsal fui'row

in front of the palpebral lobe; posteriorly they slope downward as an

irregular ridge to the postero-lateral limb; palpebral lobes about one-

fourth the length of the head and marked by a deep groove within the

narrow rim; frontal limb narrow and sloping outward and downward to

the front margin from the broad, strong, dorsal furrow; it is marked by
two transverse rows of large tubercles; postero-lateral limbs unknown.
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The surface of the head, except the furrows, is thickl}' covered

with large pustules. A glabella 11 mm. in length (has a width of

8 mm. ; none of the specimens are sufficiently perfect to give meas-

urements for the entire length of the head.

This species is characterized by the very narrow lixed cheeks and

strongly pustulose surface. It is associated with P. calchas.

Formaiion and locality.—Upper Cambrian, lower portion of Chao
Mi Tien formation, in a gray, somewhat coarse, fossiliferous lime-

stone; 2.7 miles southwest of Chao Mi Tien, Shangtimg, China.

Collected by P^liot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CALCHAS, new species.

Of this species only more or less imperfect specimens of the central

portions of the head, exclusive of the free cheeks, are known. Gla-

bella slightly convex on the posterior half and moderately convex at

the frontal lobe; it is divided by two transverse, rather strong, shal-

low furrows into two narrow lobes that arch slightly backward and an

anterior lobe that measures a little more than half the length of the

glabella; a pair of very slightly impressed and short furrows mark
the side of the frontal lobe a little ])ack of the center; occipital furrow
broad, shallow, and about the same strength as the two furrows cross-

ing the glabella; occipital ring narrow at the sides, increasing in width

toward the center, where it rises at the back above the general level

of the glabella; dorsal furrow broad and rounded.

Fixed cheeks scarcely more than a very narrow ridge rising from
the })road dorsal furrow to the palpe})ral lol)e and sloping gently back-

ward into the postero-lateral limb and forward in front of the palpe-

bral lobe into the frontal border of the head; palpebral lobe about

one-fourth the length of the head and marked by a strong furrow^

within the narrow rim; frontal limb nearly Hat, of medium width, and
sloping forward and downward from the dorsal furrow to the frontal

margin; postero-lateral limbs about as long as the width of the gla-

bella, and marked by a broad, shallow furrow within the narrow pos-

terior margin.

The cast of the interior surface of the test appears to be minutely

punctate under a strong lens, and fragments of the exterior appear to

be smooth. The largest specimen of the head in the collection has a

length of about 22 mm.; a specimen 11 mm. in length has a glabella

5 mm. in width, with a fixed cheek a little less than 2 mm, in width

from the sides of the glabella across the dorsal furrow to the furrow
on the palpebral lobe.

This species differs from the described species of the genus in the

low convexity of the glabella, the uniformity of the occipital and two
posterior furrows of the glabella, and the apparently smooth surface.
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Formation and locality.—Upper Cambrian, lower portion of Chao
Mi Tien forma'ion, in a gray, somewhat coarse, fossiliferous lime-

stone; 2.7 miles southwest of Chao Mi Tien, Shang-tung, China.

Collected ])y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CALLISTO, new species.

Of this species only the central portions of the head, exclusive of

the free cheeks, are known. Glabella moderately convex, and divided

into a narrow posterior lobe by a broad, rounded, deep, transverse

furrow that curves slightly backward, and an anterior lobe, about as

long as wide, marked upon its lateral slopes by two pairs of short,

narrow furrows; it is broadly rounded, almost transverse in front,

and its sides are sub-parallel; occipital furrow broad and deep and arch-

ing slightly forward at the center; occipital I'ing narrow at the ends,

widening and rising gradually toward the center, which appears to

have been elevated above the general surface of the head; dorsal fur-

rows strong and deep.

Fixed cheeks narrow, rising abruptly from the dorsal furrow and

extending laterally to the furrow within the rim of the palpebral lobe;

they slope gentl}^ backward to the postero-lateral limb, and more
abruptly forward to a strong furrow that separates the frontal rounded

margin of the head from the glal)ella; frontal limb and rim combined

in a rounded frontal border, which corresponds in its section to about

the same curvature as the section of the furrow between the border

and the glabella; postero-lateral lini])s about as long as the width of

the glabella, and marked by a broad, rather deep groove within the

narrow posterior margin.

Surface of the cast of the interior of the test with numerous rather

large scattered punctae and very tine punctte seen only with the aid of

a strong lens; a fragment of the outer surface shows it to have been

strongl}' pimctate, with tine puncta3 corresponding to the puncta? seen

on the cast of the interior. The largest head in the collection has a

length of 18 mm.
This species is strongly characterized by the l)road, strong posterior

furrow and narrow posterior lobe of the glabella, and the sub-quadrate,

moderately convex frontal lobe; also the elevated occipital ring and

punctate surface.

Formatioii and locality.—Upper portion of the Chao Mi Tien

formation, at the same horizon as P. caciis and P. ceto; 2.7 miles

southwest of Yen Chuang, Hsin Tai, Shangtnng, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CALYCE, new species.

In general form, convexity, and size the corresponding parts of this

species follow that of P. ceto. It ditfers from the latter in having a
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.strongh" pustnloso surface instead of irregular, more or less concen-

tric rido-es and furrows. The largest specimen of the head in the

collection has a length of 17 mm.
Formation and locallfy.—Upper Cambrian, Chao Mi Tien forma-

tion, about the middle of the formation; 7.5 miles east of Chao Mi

Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CAMPE, new species.

This species is represented by a fragment of a small head that is so

distinct in its surface granidation, large eye lobe, and frontal portion

of the head that it can not be readily confused with any other species.

The glal)ella is diyided by two narrow, transverse, slightly backward-

curving furrows into two narrow lobes and a large anterior lobe that

is marked by two pairs of short, very narrow furrows on the lateral

slopes: the anterior lolje is about as long as wide, slightly convex

behind and strongly convex in front, but not at all globose or tumid;

it is broadly rounded, almost transverse in front, and has parallel sides;

frontal limb very narrow in front of the gla))ella, widening at the

sides: it is separated from a downward-sloping frontal rim \)\ a very

narrow^ transverse furrow; the frontal rim is very slightly convex,

and from two to three times as wide as the frontal lind) in front of

the glabella; dorsal furrow narrow and deep on the sides, and little

more than a line in front of the glabella.

Fixed cheeks very narrow at the front and back and merging into a

large palpebral lot)e at the center; they rise rapidly from the dorsal

furrow^ and arch over into the furrow within the narrow palpebral

lobe; palpel)ral lol)e extends from opposite the anterior pair of

furrows on the frontal lol)e of the glal)ella back to the posterior

transverse furrow.

Surface marked by large, low, closely arranged granulations or

pustules. This is a small species, the type specimen of the glabella

having a length of 4 nnn. with a width of 2 nmi.

Formatlou and locality.—Upper Cambrian, Chao Mi Tien forma-

tion, about the middle of the formation: 7.5 miles east of Chao Mi
Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS CETO, new species.

Head, exclusive of the free cheeks, sub-rhoml)oidal in outline,

strongly convex. Glabella large, strong, with very convex frontal

lobe, sides sub-parallel, front broadly rounded; two strong glabellar

furrows cross transversely from side to side, dividing the glabella into

two rather narrow posterior lobes and an anterior, globose lobe that
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slightly overhangs the frontal rim; occipital furrow about as strong as

the two glabellar furrows; occipital ring narrow and slightly rounded,

and elevated at the center; dorsal furrows strong and deep on the

sides and in front of the glabella.

Fixed cheeks with the dorsal furrow about two-thirds the width of

the glabella, the tixed cheeks forming an elevated ridge at the palpe-

bral lobe, with an elevated short ridge opposite the anterior end of

the palpe])ral lobe, that is crossed by three transverse ridges, as seen

in the cast of the inner surface; in front of the elevated portion the

cheek drops gently to the frontal rim; back of the palpebral lobe the

cheek slopes gently and merges into the postero-lateral limb; palpe-

bral lobe narrow, elongate, a little more than one-half the length of

the head, and separated from the tixed cheek by a narrow, deep fur-

row; postero-lateral limb about as long as the w^idth of the glabella at

the base, and marked by a broad, deej), rounded groove, within the

sharp, elevated, posterior margin; frontal limb very short and sloping

downward into the rounded frontal rim; the frontal limb and rim

form scarcely more than the outer border of the strong dorsal furrow.

Outer surface unknown, as in all the specimens the test clings to

the matrix; this latter fact indicates that it was roughened, probably

tuberculose. The cast of the frontal lobe of the glabella shows a

number of irregular, concentric ridges and grooves sub-parallel to the

frontal margin. The largest head in the collection has a length of 14

nun., with a width at the palpebral lobes of 17 mm. ; the glabella was 8

mm. in width, with a length, including the occipital ring, of 14 mm.
This species differs from Pfycliaspis caeus in the globose, overhang-

ing frontal lobe of the glabella, and the form of the frontal rim, fea-

tures that also separate it from P. cadmus and P. calchas. From P.

acamus it differs in the form of the frontal lobe of the glabella and

the transverse lobe back of it. The globose glabella resembles that

of P. granvlosa Owen, except that it is more globose and overhangs

the frontal border, P. (/ranuJosa has a different form from the other

Chinese species.

Formation, and localHy.—Upper Cambrian, in the lower portion of

the Chao Mi Tien formation, in a fossiliferous, coarse gray limestone.

Chao Mi Tien; two-thirds of a mile west of Tai An Fu; Pagoda Hill,

a mile west-southwest of Tai An Fu; 2.7 miles southwest of Yen
Chuang, Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHASPIS, species undetermined.

There are several species of Pfi/ehasjtJs that occur in the upper
C'ambrian zone that are too imperfect for description. One of these

has the general form of /*. catn]>t\ ))ut it differs in the exceedingly
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narrow fixed cheeks and flat frontal border, while having- the same
t3'pe of pustulose surface. It occurs in the upper portion of the Chao
Mi Tien formation, at Chao Mi Tien, Shangtung, China. Other frag-

ments representing- species of this genus are too imperfect for identi-

fication or description.

Genus PTYCHOPARIA Ha-wle and Corda.

PTYCHOPARIA ACLIS, new species.

The slightly convex central portions of the head of this species are

preserved. The species is distinguished l)v the breadth of the gla-

bella in front and three pairs of short, well-defined furrows that

divide the sides of the glabella into four subequal lobes; an occipital

spine; and narrow rounded frontal rim, cut around in front nearly to

the median line b}" the facial sutures. Ocular ridge well defined.

Surface unknown.

Fonnatlon and locality.—Lower Caml)rian, Man To formation;

Chang- Hsia, Shangtung, China.

Collected by Eliot Black welder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA (?) BATIA, new species.

Head, exclusive of the free cheeks, sub-rhomboidal, moderately

convex; glabella truncato-conical; a specimen wntli a length of 11

mm. has a width at the base of 11 mm., and at the broadly rounded,

almost transverse front of 7 mm. ; very faint traces are shown of a

posterior pair of furrows; occipital furrow nearly straight, shallow,

rounded, and narrow; occipital ring strong, very slighth' convex, and
slightly wilder at the center than at the ends; it is marked at the cen-

ter, near the occipital furrow, by a minute node; dorsal furrow dis-

tinctly but not deeply marked.

Fixed cheeks wide and slightly convex, nearly fiat between the gla-

bella and palpebral lobe, and curved downward in front to the frontal

rim and backward to the furrow within the posterior margin; ocular

ridge narrow and low, but distinctlj" shown; posteriorly it passes into

the palpebral lobe; palpebral lobe small, and situated a little back of

a transverse line drawn through the center of the head; postero-lateral

limb large, about as long as the base of the glabella is wide, and

marked by a strong fui-row within the elevated posterior margin. The
front of the glal)ella and of the fixed cheeks curves down into a shallow

furrow, from which the frontal rim rises before curving over to form
a thick frontal margin, w^hich is marked by longitudinal raised stria?.

Surface smooth under a strong lens. The largest of three speci-

mens of a head has a length of 20 mm., with a width at the palpebral

lobes of 26 mm.
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This species is characterized by its large size, concave frontal rim,

and nearly smooth glabella. In view of the occurrence of heads of

the genus Dorijpy<jella at about the same horizon, which reseml)le

this, the generic reference is somewhat doubtful. A somewhat simi-

lar head occurs in the upper poi'tion of the Chao Mi Tien limestone

at about the same horizon, 9 miles north of Hsin Tai Hsien.

FoTindtion and locality.—Upper Cambrian, Chao Mi Tien foi-ma-

tion; 2.7 and 3 miles southwest of Yen Chuang, Hsin Tai, Shangtung,

China. A form apparently identical was found by Mr. Blackwelder

in limestone blocks in talus at Chao Mi Tien.

Collected 1)v Kliot P>lackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCOPARIA (?) BROMUS, new species.

This species is represented by the central portions of the head,

exclusive of the free cheeks. Glabella moderately convex, truncato-

conical, rounded in front, and apparently without furrows; occipital

furrow transverse and clearl}" defined; occipital ring strong and mod-

eratel}^ convex; dorsal furrow broad and shallow.

Fixed cheeks nearly as wide as the glal)e,jja opposite the palpebral

lobe; they rise slightl}^ from the dorsal furrow to the palpebral lobe,

and slope gently backward to the postero-lateral limb and forward to

the frontal limb; palpel)ral lo)>e narrow, about one-third the length of

the head; ocular ridge rounded and faintly defined; frontal limb of

medium width, slightly convex, and sloping gently down to a rounded

furrow that separates it from the flattened frontal rim, which is about

one-half as wide as the frontal limb.

The surface is slightl}^ roughened by minute granulations, as seen

with the aid of a strong lens. The largest specimen of the head in

the collection has a length of 7 nmi.

This species is characterized by the rounded, smooth appearance of

the glabella, fixed cheeks, dorsal furrow, and frontal liml).

Formation and locality.—Middle Cambrian, Ku San shale forma-

tion; 2.5 miles southwest of Yen Chuang, Hsin Tai, Shangtung,

China.

Collected hy Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA CEUS, new species.

Outline of head, exclusive of free cheeks, transversely subrhomboidal,

broadly rounded in front, convex; glal)ella conical, moderately con-

vex, and marked by two pairs of short, shallow furrows that extend

in but a short distance on the sides; occipital furrow rounded, very

distinct, and continued outward on the postero-lateral limbs, where it

is stronger and deeper; occipital ring narrow at the sides, gradually
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increasing in width toward the center, wdiere it is sliohtly convex, and

marked at the center by a minute sharp tubercle; dorsal furrow

strong- and rather deep about the glabeUa.

Fixed cheeks about the same width as the o-la])ella, moderately

convex; they slope gently from the dorsal furrow to the palpebral

lobe, and backward to the furrow of the posterolateral linil); in front

thev slope rather rapidly and merge into the frontal limb; palpebral

lobes small and situated about their own length from the posterior

margin of the head; ocular ridge very faint, scarcely perceptible

except by turning the specimen in the light; frontal limb slightly con-

vex, sloping gently downward, and divided midway by a longitudinal

furrow that extends from the front of the glabella to the furrow within

the frontal rim; each side of the longitudinal median furrow the frontal

border extends outward and backward, merging into the tixed cheeks

without any interruption in the convexity of the slope; frontal rim

narrow, nearly tiat, and separated from the frontal limb ))V a very

shallow groove which is little more than a change in slope of the

frontal limb to the nearly tiat frontal rim; })ostero-lateral limbs ver}^

short.

Surface niinuteh" granulose under a strong lens, with a few scat-

tered larger granules. The largest head of the species in the collec-

tion has a length of 4 nun., with a width at the palpebral lobes of

nearly 5 mm.
This species is characterized l)y the longitudinal furrow in front of

the glat)ella, which resembles the longitudinal furrow frequently seen

in the frontal liml) of the heads of Acpioistui^i.

FonnatUm and loaility.—Middle Cambrian, Ku San shale forma-

tion; 2.5 miles southwest of Yen Chuang, Hsin Tai, Shangtung. China.

Collected by P^liot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA CONSTRICTA, new species.

The convex central portions of the head, exclusive of the free

cheeks, are subquadrilateral in outline; glaljella subcylindrical, nar-

rowing slightly toward the front—only faint indications of glabellar

furrows; occipital furrow narrow, clearly defined but shallow; occip-

ital ring strong, nai'row at the sides and broad at the center; tixed

cheeks a))out as broad as the glabella; ocular ridges strong and merg-

ing into the rather long palpebral lobes; frontal limb well defined by

the ocular ridges and narrow, slightly flattened, frontal rim.

Surface slightly roughened by minute irregular raised lines.

Formation und loadity.—Lower Cambrian, Man To formation,

lower part of southeast slope of Hu Lu Shan; 2.5 miles south of Yen
Chuang, Hsin Tai, Shangtung, China.
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PTYCHOPARIA DRYOPE, new species.

The head ropnvsciitiiiu- thiw species is of the same t^'pe as tliat of

PhjchojHLrla titlana^ from the base of the C-haiig' Hsia formation. It

differs from it in havinu- a more elongate glabella, which is more traris-

verse in front. It is also not probable that species of this character

would range through 2,500 feet of limestone. It is often the case that

heads that appear to have the general features of Ptychoparia are

found to belong to other genera when the thorax and pygidium are

known. This species is associated with Ptychaspis ceto., Illxniirus

dictys, Menocephalus depressus^ and Cyrtoceras camhria.

FormMion and locality.—Upper Cambrian, upper portion of Chao

Mi Tien formation; Pagoda Hill, 1 mile west-southwest of Tai An Fu,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA GRANULOSA, new species.

The gently convex central portions of the head, exclusive of the

free cheeks, are all that is known of this species. These indicate a

rather broad, semicircular head, with small free cheeks; wide fixed

cheeks; narrow, short, convex glabella and narrow, flattened frontal

rim; glabella marked b}^ three pairs of faintly impressed but cleai'

glabellar furrows; frontal space between the glabella and rim broader

than the frontal rim and slightly convex; ocular ridge narrow, clearl}^

defined, and merging into a rather small eye lobe.

Surface flnel}^ granulose.

Fornuitlon and locality.—Lower Cambrian, Man To formation;

Chang Hsia, Shangtung, China,

Collected by Eliot BlackAvelder, of the Carnegie Institution of

Washington P^xpedition to China.

PTYCHOPARIA IMPAR, new species.

This species is represented by many flne specimens of the rather

convex central portions of the head. The form of the parts preserved

is not unlike that of Ptychoparia aclls. They differ in being more
convex and stronger and in the absence of an occipital spine and the

presence of rather faint glabellar furrows. Ocular ridge rounded

and rather strong. Surface finely punctate.

Formation and locality.—Lower Cambrian. Man To formation.

Chang Hsia, Shangtung, China.

Collected ])y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

i



s„. 111.=.. CAMBIilAN F.WNAS OF CHINA— WALCOTT. 79

PTYCHOPARIA IMPAR, variety?.

This variety differs from the type of the species in having more

distinctly defined glalxdhir furrows, slightly narrower frontal rim.

and more rounded frontal margin to the glabella. There are several

specimens of the head from one locality, which appear to vary among

themselves as much as some of them var}" from P. hiijxir. The latter

and the forms referred to the variety come from the upper portion of

the Man To formation.

Format/on. and locality.—Lower Cambrian, upper portion of Man
To formation, in shaly sandstone and limestone; Cluing Hsia, Shang-

tung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA LIGEA, new species.

Head, exclusive of free cheeks, subquadrilateral in outline, mod-

eratel}^ convex; glabella almost of the same width from the posterior

margin to the rounded front; three pairs of furrows are faintly Init

clearly indicated; occipital ring strong; occipital furrow shallow but

extended out on the lateral limbs as a strong furrow. Fixed cheeks

nearly as wide as the ghibella; palpebral lobes short and small; ocular

ridges narrow and strongly detined; frontal liml* slightly convex to

where it merges into the broad, shallow furi'ow that extends nearly

out to the front margin; posterodateral liml)s rather long.

Surface slightly roughened by minute, irregular, raised lines that

can be seen only with a strong lens.

Formation and loaditij.—Lower Cambrian. Middle of ]\Ian To

formation. Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA MANTOENSIS, new species.

Only the central portions of the moderately convex head of this

species are detinitel}' known. It is characterized by the l)road frontal

space and flat frontal rim; the sides of the glabella converge slightly

toward the front margin, which is broadly rounded; glabellar furrows

indicated by three very faint depressions on each side. Occipital

furrow relatively shallow and rounded; tixed cheeks rather broad;

eye lobe occupies the central third of the distance from the posterior

margin to the anterior flattened rim; ocular ridges not strongl}^

marked.

Surface slightly roughened by almost microscopic, irregnilar raised

lines.

An associated free cheek has a long, slender postero-lateral spine.
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Forriiathm <irid locdTifij.—Lower Cambrian. Man To formation.

At Chang- H.sia and 1 mile south, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA TELLUS, new species.

All that is known of this species is the central part of the head,

exclusive of the free cheeks. The specimens occur on the surface of

shal}^ limestone, and are probably somewhat compressed; their con-

vexity is relatively slight. Glabella large, convex, and nearly as

wide in front as at the base; three pairs of glabellar furrows are

indicated on the somewhat eroded outer surface of two specimens;

occipital furrow shallow, narrow, and rounded, but quite distinct;

occipital ring narrow at the sides, increasing in width and inclining

backward toward the middle, where it rises to the base of a strong

spine, which is directed upward and backward; the spine is nearl}^

straight, and about as long as the length of the head; dorsal furrow

clearl}' delined on the sides and in front of the glabella.

Fixed cheeks slightly convex and less than half the width of the

glabella; palpebral lobes rather large; ocular ridges clearh^ defined

and merging into the palpebral lobe; frontal limb short, slightly con-

vex, and merging into the flattened frontal rim, the line of demar-

cation between the two being very slight; posterior lateral limbs

small and short.

Surface unknown.

The largest head in the collection has a length of 10 mm. with a

width of 11 nnn. at the outer edges of the palpel)ral lobes.

This species is most nearly related to LonehocepJuihis Jiamulus. It

difl'ers in having wider fixed cheeks and in the proportion of length of

the frontal limb and rim as compared with the glabella.

Foriivition and 'locality.—Middle Cambrian. Lower portion of

Chang Hsia formation. Two miles south of Yen Chuang, Hsin Tai,

Shangtung, China.

Collected by Elliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA TENES, new species.

Of this species only the moderateh' convex central portions of the

head are known. Glabella prominent, moderately convex, narrow-

ing ver}^ gradually toward the broadl}' rounded front; furrows only

faintly indicated; occipital ring strong and bearing a broad base of a

spine that extends obliquely upward and backward; occipital furrow

shallow on the sides and scarcely perceptible at the center; dorsal fur-

row rounded and clearly defined. Fixed cheeks slightl}^ convex and

about one-third the width of the glabella; the length of the palpebral
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lobes is about one-tliird the distance from the posterior to the front

marg-in; ocular ridg-c low, broad, and marking- quite distinctly the

division between the lateral tixed cheeks and the rather abrupt down-

ward slope of the short frontal limb, which merges into the rather

broad, flat, frontal rim.

Surface minutel}' granulose under a strong lens. The largest head

in the collection has a length of about 6 mm., exclusive of the occipital

spine. This species is distinguished b}^ the strong-, occipital spine,

large eye lobes, narrow, tixed cheeks, and the form of the frontal rim.

J^Vrnudfon iind locality.—Middle Cambrian. At base of Chang Hsia

formation, just above the Man To shale. One mile east-southeast of

Chang Hsia, Shangtung, China.

Collected b}' Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA, species undetermined.

A single specimen of the central portion of a head that appears to

be closely related to P. tenes occurs on the surface of a fragment of

limestone. It has a similar slender, long, occipital spine, narrow, tixed

cheeks, and flattened frontal rim. It occurs in the upper portion of

the Chang Hsia formation, near the middle of the Chang Hsia oolitic

limestone, 2 miles south-southeast of Kao Chia Pu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA TITIANA, new species.

Head subquadrilateral in outline, exclusive of the free cheeks;

moderately convex. Glabella gently convex; broadest at the base,

narrowing midway-, and with the sides nearly parallel from the center

to the broadly rounded front; glabellar furrows shallow, there are

three on each side that penetrate to the central third of the glabella

and divide it into two small central lobes, a short terminal lobe, and a

posterior lobe that is broad at the sides and narrow toward the cen-

tral third; occipital furrow narrow; occipital ring narrow at the sides

and gradually thickening toward the center to form the base of a

rather strong- spine of unknown length; dorsal furrow shallow, but

clearly defined.

Fixed cheeks of medium width, about two-thirds the width of the

glabella; palpebral lobes central and about one-third the length from

the posterior to the frontal margins of the head; ocular ridge narrow,

clearly defined, it starts near the front line of the glabella and extends

obliquely backward and merges into the rim of the palpebral lobe;

postero-lateral limbs short and marked by a broad, shallow furrow;

frontal limb convex, prominent, about as long- as the fixed cheeks at

Proc. N. M. vol. xxix—05 6
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the eye lobes; at the front it slopes into the rounded groove back of

the narrow, slig'htly flattened, frontal rim.

Surface slig-hlty roughened over the central portions; on the frontal

limb a network of tine, irregular, raised lines extends from the dorsal

furrow and ocular ridges to the furrow inside the frontal rim.

()hservatio7is.—This species is associated with PtycJiojxiria Liostra-

cus thraso. Its strong frontal limb and occipital spine distinguish it

from other species.

Formation and locality.—Middle Cambrian. Base of Chang Hsia

formation in oolitic limestone about 2 miles southwest of Yen (Jhuang,

and 1 mile east-southeast of Chang Hsia, HsinTai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA THEANO, new species.

Head small, moderately convex; glabella subquadrilateral, mod-

erately convex, a little narrower in front than at the base, and with-

out glabellar furrows; occipital ring practically a continuation of the

glabella, as the shallow occipital furrow barely indicates it; dorsal

furrows narrow at the sides of the glabella, and very obscure in front

of it.

Fixed cheeks a little wider than the glabella and nearly flat from

the dorsal suture to the palpebral lobes; palpebral lobes large, situ=

ated opposite the central portion of the glabella; ocular ridges low

and broad, and very clearly detining the lateral portions of the iixed

cheeks from the frontal liml); frontal linil) narrow^ in front of the

glabella, sloping downward to the broad, shallow furrow that merges

into the broad, almost flat, frontal rim; postero-lateral limbs short; a

narrow, sharp furrow extends along their posterior margin from the

glabella to the facial suture, just within the posterior margin.

Surface minutely granular under a ver}^ strong lens. The largest

head has a length of 5 nun.

This species is distinguished b}^ the broad, flat, rixed cheeks, con-

vex, smooth gla])ella, large palpebral lobes, and nearly flat frontal

margin.

Formation and locality.—Middle Cambrian. Base of Chang Hsia

formation, in gray oolitic limestone. Chang Hsia, Shangtung, China.

Collected by P^liot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA TOLUS, new species.

Of this species only a single fragmentary head is known; this is

much like the corresponding parts of the head of Ptychoparla Liostra-

cvs tliraM).^ but it differs {a) in being less convex,
{J))

in having a more
coarsely granulated surface, (c) stronger posterior glabellar furrows,
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(d) broader fixed cheeks, and {e) more broadl}' rounded front to the

glabella. The length of the head is 10 ram.; of the glabella, 7 mm.;
width of the head including palpebral lobcfs but not free cheeks,

12 mm.
Foruiation and locality.-—Middle Cambrian. Base of Chang Hsia

formation in oolitic limestone; 3 miles north-northeast of Hsin Tai,

Hsien, Shangtung, China.

Collected 1\y Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

LIOSTRACUS Angelin, subgenus of PTYCHOPARIA.

PTYCHOPARIA (LIOSTRACUS) TOXEUS, new species.

Of this species only the central portions of the head are known.

The glabella and fixed cheeks are rather strongly convex; glabella

prominent, truncato-conical, without furrows, except as indicated by

a slight darkening of the surface where the furrows usually occur;

occipital groove narrow, but very distinct; occipital ring narrow at

the sides, rounded, and of medium width at the center; dorsal furrow

strong, rounded, and marked by a slight pit at the antero-lateral angle

of the glabella.

Eixed cheeks about one-half the width of the glal)ella at its base;

palpebral lobes small and situated about half way between the posterior

and front margins; ocular ridges faintly defined. Frontal limb narrow,

convex, and sloping downward to a deep, rounded groove which rises

in front to a strong, rounded frontal rim; postero-lateral limbs about

one-third longer than the width of the fixed cheeks, a strong furrow-

extends the entire distance within the posterior margin.

The surface under a strong lens appears to be smooth. The largest

head has a length of 6 mm. with a width of 7 mm. at the palpebral

lobes, exclusive of the free cheeks.

This species may be compared with PtycJioparui oireni^ a form that

has a wide geographic distribution in the United States, and also

ranges from the Middle Cam])rian into the Upper Cambrian of the

Eureka district in Nevada."

Formation and locality.—M\<\.d\Q Caml)rian. Chang Hsia formation

in the basal layers just above the shales; a mile east-southeast of Chang

Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PTYCHOPARIA (LIOSTRACUS) TROGUS, new species.

Head small, transversely quadrilateral, exclusive of the free cheeks;

moderately convex; glabella broadly truncato-conical and without

«Mon. U. S. Geol. Surv., No. 8, 1884, p. 55.
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traces of glabellar furrows; occipital furrow narrow and rather shallow,

rising on the back to the rather strong rounded occipital ring; the

latter is broad through the central portions, narrowing at the sides;

dorsal furrow rounded and well detined. Fixed cheeks about one-half

the width of the glaliella; palpebral lobes small; ocular ridges very

faint; frontal limb very narrow, in fact it is ditBcult to decide that

the dorsal furrows do not unite with a depressed space in front of the

glabella that merges into the frontal furrow; the latter is rounded,

shallow, and detines the strong, slightly convex frontal rim; postero-

lateral limbs short, marked with a very distinct transverse furrow,

just within the posterior margin.

Surface apparently smooth under a strong lens.

This species differs from other forms in the very short frontal limb

and flattened frontal rim.

Formation and locality.—Middle Cambrian. Chang Hsia limestone,

about 50 feet below the Ku San shale. Chang Hsia, Shangtung,

China.

Collected by Eliot Blackwelder, of the Carnegie Institutiuu of

Washington Expedition to China.

PTYCHOPARIA (LIOSTRACUS) TUTIA, new species.

Head small, strongly convex; glabella very convex, almost tumid;

truncato-conical in outline, and without traces of glabellar furrows;

occipital furrow narrow; occipital ring strong and narrow at the sides;

none of the specimens show it entire at the center; dorsal furrow

narrow and rather deep on the sides of the glabella; not distinctly

defined in fi'ont.

Fixed cheeks about two-thirds of the width of the glal)ella; palpe-

bral lobes small, with their posterior end on a line with the longitu-

dinal center of the head; ocular ridges narrow but \Qvy clearly defined;

frontal limb gently convex, rather short, and ver}" indistinctly sep-

arated from the rather broad, almost flattened, frontal rim; postero-

lateral limbs strong but short; marked by a strong transverse furrow

just within the posterior margin.

Surface minutely granulose. The largest head in the collection has

a length of 4 mm. This very pretty little head is of the general type

of Ptychoparia tolus, but it differs in the greater convexity of the

glabella and the form of the frontal limb.

Formation, and locality.—Middle Cambrian. Chang Hsia limestone,

central portion. Three and one-fourth miles southwest of Yen Chuang,

Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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PTYCHOPARIA (LIOSTRACUS) THRASO, new species.

Head subquadrilateral in outline, exclusive of the free cheeks;

stronoly convex; g-Uibella prominent, convex, sides straight, and con-

verging toward the front from a width of 6 mm. at the base to 4 mm.
at the front in a glabella 0.5 mm. long; front arched, and with a pit

in the furrow where the sides and front unite; three shallow broad

furrows extend nearly to the center from each side, so as to divide

the surface into two narrow lobes—a terminal lobe and a strong- pos-

terior lobe; occipital furrow strong and arching forward at the center;

occipital ring narrow at the sides and gradually increasing in width to

the center; dor.sal furrow narrow and well defined. Fixed cheeks

narrow; palpebral lobes central, and small; posterolateral limbs

short and marked by a broad strong furrow; ocular ridges low, but

clearly defined; frontal liml) short, gently convex, and sloping- into a

strong-, rounded furrow within the rounded, narrow, prominent fron-

tal rim.

Surface smooth under a strong- lens.

A head 10 mm. in length has a width of 11 mm. at the eye lobes.

Formation and locality—Middle Cambrian. Base of Chang Hsia

formation, in oolitic limestone, about 2 miles southwest of Yen
CJhuang, Hsin Tai, Shangtung', China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

PROAMPYX Freeh, subgenus of PTYCHOPARIA.

Proumpijx FREcn, 1902; Lethseageognostica, I. Theil, Leth;ea Paheozoica, II, p. 66.

Dr. Fritz Freeh proposed the genus Proampyx for Anomoeare
acuminatum Angelin on account of the projection of the frontal

border into a strong spine. He .said:" "The peculiar ver}' variously

formed group of Anomoeare aewninatum'' with pointed glabella,

seems to be the forerunner of Arajryx and is called Proampyx. The
difference from the typical Anomoeare with rounded head shield is

striking. The separation of the genus Proam)>y,r from the typical

Conocephalida? follows from the transitional forms Arionclhis sulea-

tus^ and A. dijformis.'' The spine of Ampyx aeumincdus is in well

preserved examples longer than in Angelurs illustration. The spe-

cies reminds most oi Ampyx nat<utus Dalman (Orthoceras limestone)."

Doctor Freeh in his statement appears to have overlooked the fact

that the spine of the genus Ampyx is a spinose extension of the front

of the glabella, while the nasute projection of the frontal rim of

« Lethfea geognostica, Pt. 1, Lethsea Palpeozoica, II, p. 66.

^ Angelin, Tril. pi. xvii, fig. 7.

c Anomoeare Angelin, Tril., pi. xvi, fig. 6.

<^Idem, fig. 5.
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Anom.ocare acuiiiliiatuni is from an entirely different division of the

head of the trilol)ite and in no way can be correlated or compared

with the o-labella of Ampyx. On this account it is unfortunate that

the name Proampyx was given.

A similar nasute projection of the frontal border occurs on the head

of the trilobite described as Ptychopariaf jyernaautus Walcott." The
glabella of the latter species is quite unlike that of Proamx)yx acund-

nafu//!^ being more like that of Proampyx Imrea. On this account it

is doubtfully referred to proampyx and it is left under the genus

Ptychoparia, with Proampyx as a subgenus, until a further study can

be made of all the forms in which the frontal border is extended into

the nasute projection.

PTYCHOPARIA (PROAMPYX) BUREA, new species.

Head, exclusive of the free cheeks, quadrilateral in outline, convex.

Glabella convex, truncato- conical in outline, with the front broadl}^

rounded; surface marked by two pairs of faintly indicated furrows;

occipital furrow rounded, narrow, and distinct; occipital ring narrow

at the sides, of medium width, and slightly convex toward the center;

dorsal furrow of medium width rather deep and distinct.

Fixed cheeks convex, narrow, and about one-fourth the width of

the glabella at the palpebral lol)es; they slope gentl}^ back to the pos-

tero-lateral limbs, and abruptl}" downward in front of the narrow

rounded ocular ridge to the frontal liml); postero-lateral limbs short,

marked by a shallow furrow parallel to the margin; frontal limb

short, and rising a short distance in front of the glabella into a nasute-

like extension of the frontal rim, which rises up in front of the head;

to the sides the frontal limb slopes abruptl}' downward and forward,

forming a deep wide groove with the frontal rim; frontal rim not

separable from the frontal limb at the sides, but rising immediately

in front of the glabella into a broad nasute-like process, the height of

which is unknown.

Surface unknown except on the occipital ring, where it is marked
by irregular, raised, inosculating lines that give it a granulose appear-

ance. The type and only specimen of the head in the collection has a

length of 10 mm., exclusive of the nasute-like projection on the

frontal rim.

This species is clearly distinguished hy the nasute-like projection

on the frontal rim.

This species differs from Proampyx acAiminatum Angelin, in the

short frontal limb and the form of the nasute projection; also iu

the form of the glabella, and other parts of the central portions of

the head.

«Moii. U. S. Geol. Surv., 1884, VIII, pi. x, figs. 8, 8b.
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Fonnat/oi) <rnd JomUfy.—Upper Cainl)riaii, base of tlio Chao Mi
Tien formation, in a coarse, fossiliferous gray limestone, o miles south-

west of Yen Chuang, Hsin Tai, Shanotung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus SHANGTUNGIA, new genus.

As there is but one species of this genus, the description of the

species includes all that is known of the genus and species. The
genus is characterized by the large palpebral lobes, smooth, truncato-

conical glabella, and the long spinose extension of the front, which is

unlike that of Ampyx, as the latter proceeds from the glalxdla, while

the spine of Shangtungia is from the frontal I'im, in the same manner
as that of I*ri><inij>i/,r (icaiiihuituin Angelin; but it diti'ers radically

from the latter genus and species in the character of the glabella and

palpebral lobes.

Genotype.— Shc(/u/tu/)(/ia spiuiftra.

SHANTUNGIA SPINIFERA, new species.

Outline of head, exclusive of free cheeks and frontal spine, sub-

rhomboidal, moderately convex. (Tlal)ella truncato-conical, slightly

longer than its width at the base; at the postero-lat(M-al angle of the

glal)ella a small, low lobe extends out into and partially tills up the

dorsal furrow; there is also a slight pit in the dorsal furrow^ opposite

a point where a second glabellar furrow usually occurs in similar gla-

bellse; occipital furrow narrow, distinctly detined at the sides, but

very shallow near the center; occipital ring slightly convex, strong,

and of equal width from side to side; dorsal furrow deep at the sides

and scarcely perceptible in front of the glabella.

Fixed cheeks about two-thirds as wide as the glabella; they rise

abruptly from the deep dorsal furrow, and then slope upward to the

palpebral lobe; back of the palpebral lol)e they drop somewhat

abruptly to the postero-lateral limb, and in front to the furrow

between the frontal limb and rim; ocular ridge very slight, scarcely

perceptible in most specimens; palpebral lobe large, rounded, and

rising at the margins above the level of the lixed cheeks; rim of the

broad marginal border with an inward slope toward the fixed cheeks,

but not any well detined furrow such as usually occurs on the palpe-

bral lobes; the length of the palpebral lobe is about one-half of the

distance between the furrow in front of the frontal limb and the pos-

terior margin of the head; postero-lateral limb slender, and extending

more than the width of the glabella outward from the dorsal furrow;

frontal limb very short and scarcely separable from the downward
slope of the front of the glabella; at the sides it merges into the fixed

cheeks; it is separated from the frontal rim l)y a peculiar transverse
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furrow; the latter is formed of two slightly forward arching, nar-

row furrows in front of the fixed cheeks, that merge into a very

shallow furrow in front of the glabella; the central portion of the

furrow arches slightly backward; the furrows are deepest opposite

the antero-lateral angles of the glabella; frontal rim sub-triangular

in outline, nearly flat, and extending forward at the center to form
the base of a long, slender, rounded spine.

Surface minutely punctate under a strong lens. A head 7 nmi. in

length, exclusive of the frontal spine, has a width of 9 mm. at the outer

margin of the palpebral lobes; the glabella is 2.5 mm. at the base, and

with the occipital ring is 5 mm. in length, the flat frontal rim and spine

of a head of about the same size has a length of alwut 8 mm., the

spine, at the point where broken off, having a width of 1 mm.
I do not know of any other form closeh^ related to this species.

Prowmpyx acimiinatwm Angelin has a similar nasute projection on the

frontal rim, but it differs in the form of the glabella and palpebral

lobes and other details of the head. The same is true of the species

described as Ptychoparia j)ernasutus Walcott.''

Formation and locality.—Middle Cambrian, Ku San shale forma-

tion; 2.5 miles southwest of Yen Chuang, HsinTai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus SOLENOPLEURA Angelin.

SOLENOPLEURA ABDERUS, new species.

This species is represented by the glabella, occipital ring, fixed cheek,

and frontal rim. It is most closely related to S. acantJta, ])ut differs

in the narrower fixed cheeks, and short, rounded, frontal rim. The
surface is also marked by larger and many more pustules, which are

scattered more or less irregularly over the surface. Three pairs of

short glabellar furrows are fainth^ indicated upon the rounded sides of

the somewhat convex glabella. The type specimen has a length of 8

mm., and a larger head associated with it of 12.5 mm.
Formation and locality.—Middle Cambrian, upper portion of the

Chang Hsia formation, just beneath the Ku San shale, in a gray, rather

coarse limestone; Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

SOLENOPLEURA ACANTHA, new species.

General form of head, exclusive of free cheeks, transversely rhom-

boidal and rather convex. Glabella prominent, convex, truncato-

conical, with width at the base and length about the same; a short,

aMon. U. S. Geol. Survey, VIII, 1884, p. 49, pi. x, fig. 8.
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strong" furrow niark.s off two sniull, .sul)-tri!iiiolar IoIk's at the postero-

lateral angle; a second pair of slightly marked furrows occurs upon the

sides, next to the dorsal furrow, a])out midway of the length of the

glal)clla; the sides slope inward from the base, so as to reduce the

width of the rounded front to about two-thirds that of the base; occip-

ital furrow nai'row, transverse, and deep; occipital ring narrow at the

sides, broadening- toward the center, where it is thick and convex;

dorsal furrow very distinct at the sides and front.

Fixed cheeks convex, l)ut nuich lower than the glabella; thev are

al)Out as wide at the palpel)ral lobe as the width of the glalx'lla in

front; their appearanc(> of convexity is gi\en ))v their downward slope

toward the frontal rim and backward to the furrow just within the

posterior margin; palpebral l(>l)e small, situated about midwav of the

fixed cheek; no traces of ocular ridges are shown; a strong, slightlv

rounded, frontal rim is separated from the glabella and fixed cheeks l)y

a narrow, rounded, transverse furrow; postero-lateral limb short, and

marked by a narrow, deep furrow just ^\ithin the raised iiosterior

margin.

Surface marked by strong pustules in all parts with the exce[)tion

of the dorsal furrow and furrow back of the frontal rim.

In general form this species resembles Sn/enoph'ui'd (Kjho and S.

(ihdcriis. It differs from the former in the shape and convexity of

the glabella and broader fixed cheeks and from the latter in the shape

of its glabella, fixed cheeks and frontal rim.

FormatJon (ii)dJoc<d!t>j.—Middle Cambrian, Chang Hsia formation,

just below the Ku kSan shale; Chang Ilsia, Shangtung, CUiina.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

SOLENOPLEURA ACIDALIA, new species.

The description of S. agno applies to this species, except that it

does not have the short frontal limli of the latter, and its frontal rim

is nearl}^ ffat instead of rounded. The surface is smooth with the

exception of a few large, low, scattered pustules. The head of the

type and only specimen in the collection has a length of 4 mm.
ForiiKiiiori (tnd loaditij.—Middle Cambrian, central i)ortion of the

Chang Ilsia formation, in a com])act, dove-colored limestone; Chang
Hsia, Shangtung, CUiina.

Collected b}' Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

SOLENOPLEURA AGNO, new species.

General form of head, exclusive of free cheeks, transversely sul)-

rhomboidal, convex. Glabella as long as the width at its base, the

sides converging fiom the base toward the rounded front, so as to
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narrow the glal^ella about one-fourth; a very slight trace of a short,

posterior pair of farrows can be seen by reflected light; occipital

furrow well defined b}^ the downw^ard curvature of the posterior mar-

gin of the glabella, and rising of the surface of the occipital ring; the

latter is narrow at the sides, gradually widening toward the center,

which is most elevated a little in front of the posterior margin; dorsal

furrow narrow, but clearlj^ defined at the sides in front of the glabella.

Fixed cheeks about one-half the width of the glabella at the center,

rather convex, and sloping somewhat abruptly to the frontal rim;

palpeV)ral lobe small, situated al)out midway of the cheeks; postero-

lateral limbs unknown; frontal limb very narrow in front of the gla-

l)ella, convex, and curving down to the broad groove within the strong,

rounded, frontal rim.

Surface luarked by low pustules that give it a roughened appear-

ance. The type and only specimen of the head in the collection has a

length of 6 mm.
This species is characterized b}' its broad, short glabella, narrow

frontal limb, and peculiar granulose surface.

Formation and localUy.—Middle Cambrian, upper portion of the

Chang Hsia formation, just l)eneath the Ku San shale, in a rather

coarse, light-gray limestone. Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

W ashington Expedition to China.

SOLENOPLEURA BELUS, new species.

This species is represented l^y a fragment of the head that includes

the glabella and fixed cheeks. The glabella is moderately convex and

narrows slightl}^ toward the rather l)roadly rounded front; the surface

is marked by a pair of short, ol)liqiie, posterior furrows and one ante-

rior pair at about the anterior third; occipital furrow narrow, distinct,

arching forward at the center and considerably deeper toward the end;

occipital ring clearl}' defined, of moderate width, and slightly convex;

dorsal furrow narrow and clearly defined.

Fixed cheeks narrow, scarcely more than a ridge between the dorsal

furrow and the palpebral lobe; posteriorly the}^ slope downward to a

long postero-lateral limb and anteriorly drop rather rapidly to the

frontal liml); palpel>ral lobe a little more than one-third the length of

the glabella; postero-lateral limb about as long as the width of the

glabella in front, deeply grooved along its center l)y a furrow parallel

to the elevated posterior margin; frontal limb short and slightly con-

vex in front of the glabella; it passes into a shallow furrow within a

slightly rounded frontal rim; the latter is broken away except at the

ends.

Surface marked l)y numerous scattered, rather small pustules.

Length of head mm., with a width at the palpebral lobes of 5 mm.
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This .spet'ie.s at first sugg-ests S. agno^ ])ut differs from that and other

species from China in its very narrow fixed cheeks and rehitively hirge

palpebral lobes.

Foriiudlon and locality.—Middle (?) Cambrian limestone and shale,

probably of the Ku San shale horizon, just below the Chao Mi Tien

formation, at an elevation of 380 feet above the Won Ho River, 12

miles S. 80^^ E. of Tai An Fn. Shangtung-, China.

Collected ])y Eliot Blackwelder, of the Carnegie Institution of

AVashington Expedition to China,

SOLENOPLEURA BEROE, new species.

The description of the general form 8. agno applies very closel}' to

this species. It differs from the latter in its broader fixed cheeks,

shorter frontal liml), n)ore clearly marked glabellar furrows, and

minutely pustulose surface. The t\^pe and only specimen of the head

in the collection has a length of 4 mm.
Forination and locality.—Upper Cambrian, Chao Mi Tien forma-

tion, in a compact, gray, very fossiliferous limestone; 2.T miles south-

west of Yen Chuang, Hsin Tai, Shangtung, China.

C'Ollected by Eliot Blackwelder, of tlie Carnegie Institution of

Washington Plxpedition to China.

Genus DIKELOCEPHALUS Owen.

DIKELOCEPHALUS (.') BAUBO, new species.

The description of Dikelocephalus {f) hrizo applies to this form,

with the exception that D. {f) haul)o has a more rounded front to the

glal)olla, and its frontal rim and border vary somewhat in form.

In 1). {f) hauho the palpebral lobe is preserved, and shows it to have

been relatively small and short and marked just within the rim by a

rather deep furrow. A head of 1). {/) haulto 1(5 mm. in length has a

glabella 12 mm. in length, frontal rim and limV) 2 nim., and occipital

furrow and ring 2 nuii. in length; the glabella has a width of \) mm,
opposite the palpebral lobe. The surface is marked by strong scattered

pustules over the glabella; but with little trace of them on the lixed

cheeks and frontal rim. The two specimens of the head of this species

in the collection vary somewhat in the form of the frontal rim, it

being nearly flat in one and slightl}^ concave in the other.

The most nearly related form is D. (.^) hrizo.

Fovviation and locality.—Upper Cambrian, upper portion of the

Chao Mi Tien formation, in a compact, hard, fossiliferous, gra}^ lime-

stone; 2.7 miles southwest of Yen Chuang, Hsin Tai, Shangtung,

China,

Collected b}" Eliot Blackwelder, of the Carnegie Institution of

Washington P^xpedition to China.
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DIKELOCEPHALUS (?) BRIZO, new species.

This species is represented by the anterior portions of a large,

moderately convex head, exclusive of the free cheeks. The glabella

is subquadrilateral, with the sides slightly incurv^ed and the front

nearly transverse; it is marked by a sti'ong pair of posterior furrows

that penetrate obliquely backward nearly to the median line; a second

pair incline slightly backward and penetrate to about one-third the

distance across; a third pair, narrow and very slightly impressed,

extend in at right angles to the sides a little less than one-third the

distance; occipital furrow well defined, with a slight, elongate, pit-like

depression at the anterior lateral angles of the gla})ella.

Fixed cheeks very narrow, not much more than a ridge opposite

the palpebral lobes; palpebral lobes unknown; ocular ridge rounded,

and dividing the fixed cheek into the flat posterior portion and the rather

rapidly sloping frontal portion that passes down into the concave

frontal limb; frontal limb short, concave, and bordered b}' a rounded,

thick, fi'ontal rim. The fragmeiitary specimens representing this

species indicate a length for the glabella of 22 mm., with a width in

front of 14 mm.; the concave fiontal limb has a length of 2.5 mm.,
and the thickened, rounded rim has a length of about 1.5 mm. The
fixed cheek at the palpebral lobe has a width of 2 mm.

Surface marked by numerous more or less irregularly placed strong

pustules, except in the dorsal furrow and the concave frontal limb.

This species is somewhat doubtfully referred to Dlhelocejjhalus. The
form of the glabella, frontal rim, and narrow fixed cheeks suggest

D'd'eJocephcdns^ ])ut the strongl}' pustulose surface is not character-

istic of the typical forms of the genus.

Formation and locality.—Upper Cambrian, lower portion of the

Chao Mi Tien formation, in coar.se, gra}', fossiliferous limestone;

Chao Mi Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus CREPICEPHALUS Owen.

CREPICEPHALUS DAMIA, new species.

Head semicircular in outline, with the postero-lateral angles termi-

nating in round, somewhat incurved, spines. Glabella moderately

convex, with the sides narrowing slightly toward the front, which is

broadl}^ rounded; length a little greater than its width at the occipital

furrow; marked by three pairs of furrows; posterior pair extend

o])liquely inward and backward so as to almost separate a triangularh'

shaped lobe; second pair rather faint, extending directl}- inward a dis-

tance of about one-third the width of the glabella, and then curving

slightly backward; anterior pair very faint; occipital furrow rather
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broad and strongly defined; occipital ring narrow at the ends, rounded,

and rather strong- in the central portions; dorsal furrows clearly

defined on the sides, but obscure in front of the glabella.

Fixed cheeks about one-half the width of the glabella; posteriorly

the}" slope downward into postero-lateral limbs that are about twice as

long as the width of the fixed cheeks; toward the front the fixed cheeks

slope abruptly downward and merge into the frontal limb; ocular

ridges low and broad, merging into the strong palpebral lobe; postero-

lateral limbs grooved near the posterior margin by a strong furrow;

frontal limb short, almost flat, and sloping abruptl>' from the front of

the glabella down to the strong, nearly flat, frontal rim; the body of the

associated free cheek is subquadrilateral in outline, marginal borders

strong, clearly defined, and produced behind into a strong, slightly

curved, rounded spine.

Thorax unknown.

The associated pygidium is quadrilateral in outline, exclusive of the

strong, slightly diverging postero-lateral spines, which are a little

longer than the length of the pygidium; sides of the pygidium sub-

parallel or slightly diverging toward the base of the spine; posterior

margin nearly transverse; axial lobe prominent, convex, and reaching

nearly to the posterior margin; the sides converge slightly toward

the l)lunth' pointed posterior end; divided by three transverse furrows

into three segments and a strong terminal portion, which is marked at

the point where the axis slopes abrupth' downward by the small node

on each side; the pleural lo])cs are limited to a rather large anterior

lobe and an obscure secondary lobe, which appears to merge back-

ward into the postero-lateral spine.

Surface apparently smooth under a strong lens; a few scattered

punct{\3 occur on the glal)ella. The largest head has a length of 10

mm., with a width of 12 mm. at the palpe))ral lobes.

This species difl'ers from CreplvepJudus io-zrensis^ to which it appears

to be most nearly related, by the form of the frontal limb and rim of

the glabella and other details; the pygidium is not as broad, and it also

difl'ers in outline.

For}}iat'wn and loadity.—Middle Cambrian, Chang Hsia formation,

near upper part, in a dai'k oolitic limestone; in clifl's 1 mile east of

Chang Hsia, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

CREPICEPHALUS MAGNUS WalcoU.

The only portions of this species in the collection are a fragment of

the posterior portion of the glabella and the outer portion of a large

free cheek; the fragment shows that the glabella had a width at the

base of 12 mm.; also, that there was a narrow, strong occipital groove
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and an occipital ring- ov^er 3 mm. in width. The surface of the frag-

ment of the ola})ena is marked by strong pustules, which give it a

somewhat granulose appearance. The cast of the fragment of the

.interior of the free cheek indicates that it was pustulose and that the

postero-lateral angle terminated in a long, curved spine.

The two fragments descril)ed are so distinctly marked by the coarse

granulation and the free cheek by its curved terminal spine that

there is little danger of confusing it with an}' other species.

Forillation and locality.—Middle Cambrian, Chang Hsia formation,

in a dark oolitic limestone toward the lower portion of the formation;

a mile east of Chang Hsia and Chao Mi Tien, Shangtung, China.

Collected by Eliot Blackwolder, of the Carnegie Institution of

Washington Expedition to China.

Genus DOLICHOMETOPUSAngelin.

DOLICHOMETOPUS ALCESTE, new species.

This species occurs at the same locality as D. deois, but not in the

same bed of limestone. It differs from I), deois in having a much
more convex glabella, with nearly parallel sides. Glabella marked by

a postei'ior pair of furrows, extending inward and backward so as to

nearly cut oif a small subtriangular lobe at the base of the glabella,

also three pairs of short, faintly impressed furrows that extend in at

right angles to the side of the glabella; occipital furrow and ring

unknow^n; dorsal furrow shallow, but well detined.

Fixed cheeks very narrow; they slope down into the strong furroAv

just within the narrow palpebral lobe and anteriorly slope down to

the frontal limb; the rim of the palpebral lobe crosses the narrow free

cheek, forming a ver}^ short ocular ridge; frontal limb short, nearly

ilat. The glabella of the only specimen of this species has a length of

12 mm., with a width at the ocular ridges of 8 mm.; the frontal limb

has a length of 1.5 mm. The exterior surface under a strong lens

shows a few fine scattered punctae. The inner surface of the frontal

limb where exposed by a breaking awa}^ of a portion of the shell is

strongl}^ punctate.

Format ion and locality.—Middle Cambrian; near the base of the

Chang Hsia formation, in a gray limestone in which great numbers of

Agnosias ckinensis., Dames, occur; 3 miles southwest of Yen Chuang,

Hsin Tai, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

DOLICHOMETOPUS DEOIS, new species.

This species is represented by the central portions of the head,

(llabella and fixed cheeks moderately convex; glabella prominent,

moderately convex, and marked by three pairs of rather short, very
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faintly impressed furrows; the sides of the i>labella are sul>-parallel

for a short distance near the base and then are g-ently inclined outward

to the rounded front margin; occipital furrow shallow, I'ounded, and
merging' into the strong occipital ring, the latter is narrow at the

sides broadening rather rapidly to the ))ase of a small, backward slop-

ing occipital spine; the front the glabella curves rather abruptly down-
ward, which gives the anterior portion a convex appearance; dorsul

furrow shallow^ and distinctly defined at the sides of the glabella.

Fixed cheeks narrow and slightly convex a*nd sloping posteriorly

downward to an elongate postero- lateral limb; in front of the pal-

pebral lobe the cheeks slope abrui)tly down to the frontal liml);

palpebral lobes a little longer than one-third the length of the head.

There does not appear to be any detinite ocular ridge. The elevated

rim of the palpebral lobe approaches closely to the dorsal furrow,

where it is merged into the downward slope of the fixed cheek;

frontal limb short and slightlv convex.

Surface apparently smooth under a strong lens.

On the anterior portion of a cast of the glabella there is indicated

a very short fourth furrow close to the antero-lateral angle; the same
specimen also shows what is the frontal limb in other heads divided

into a short frontal liml) and a narrow, slightly upturned rim. The
largest head in the collection has a length of 17 mm.
This species differs from the type of the genus D. Kveclcus Angelin in

the greater convexity of the glabella, more convex frontal limb, and

other minor details of the glabella and fixed cheeks; from i>. (l/.ree it

differs in the greater expansion of the glaf)ella in front, and from JJ.

dereeto in the configuration of the frontal limb.

Formation and loecdity.—Middle C^imbrian. Near the base of the

Chang Hsia formation in a gray limestone, which carries great num-
bers of Agnostus chuien.'<is Dames. Three miles southwest of Yen
Chuang and 3 miles west of Kao Chia Pu, Hsin Tai, Shangtung, C^hina.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

DOLICHOMETOPUS DERCETO, new species.

This species is known only by the central portions of the head,

exclusive of the free cheeks. Glabella moderately convex and

expanding slightl}^ in width from the base to the rounded front; the

surface is marked by two pairs of rather strong, short furrows oppo-

site the palpebral lobe; occipital ring strong and rather deep; occipi-

tal ring narrow at the sides, rising and widening to form the base

for a small, sharp, occipital spine; dorsal furrow strong on the sides

of the glabella.

Fixed cheeks narrow, convex; palpebral lobe narrow, elongate,

almost touching the dorsal furrow in front; postero-lateral limb of
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medium length marked b^^ a strong furrow parallel to the posterior

margin; frontal limb narrow, slightly concave, and almost concealed

by the overhanging, almost tumid frontal portion of the glabella.

Surface smooth under a strong lens. The largest of the three heads

representing this species has a length of T mm. exclusive of the

occipital spine.

Formation and locality.—Middle Cambrian. Lower portion of

Chang' Hsia formation in a drab-colored limestone, intercalated in

green nodular shale. At Yen Chuang and 2 miles south, lisin Tai,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

DOLICHOMETOPUS DIRCE, new species.

Only the central portions of the head of this species are known.

It differs from I), deols in the nearly parallel sides of the glabella, the

absence of glabellar furrows, and ver}^ short, almost flat frontal limb.

The occipital lobe is nearly one-half the length of the head.

Surface under strong magnifier smooth. The tj^pe specimen of the

head has a length of 11 mm.
Formation and locality.—Middle Cambrian. Near the upper por-

tion of the Chang Hsia formation. Two miles east of Chang Hsia,

Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

Genus ILL^^NURUS Hall.

ILLiENURUS CANENS, new species.

Head, exclusive of the free checks, sub-rhomboidal in outline, mod-
erately ' convex. Glabella sub-quadrate, moderately convex, length

and width the same, without perceptible occipital or dorsal furrows;

palpe1)ral lobes small, with their anterior end opposite the center of

the glabella; frontal margin broadly rounded; postero- lateral limbs

short and subtriangular in outline; the facial suture, cutting the frontal

rim on a line with the base of the palpebral lobe, passes directly to the

anterior margin of the palpebral lobe; it encircles the latter, and then,

curving gently outward, passes in an almost direct line to the posterior

lateral margin of the ]30stero-lateral limb.

Surface minutel}" punctate under a strong lens.

The p3^gidia associated with the head parts are rounded, subtriangular

in outline, and about two-thirds as long as the width at the anterior

margin, rather convex, and marked on the interior of the cast b}^ a

faintly defined, rather narrow axis, and very slight traces of ten or

more transverse furrows on the axis, that are more faintly indicated

for a short distance on the pleural lobes.
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The largest head in the collection has a length of li mm., with the

same width at the })alpel)ral lol)es; a pyoidium 14 mm. in length has

a width of 20 mm.
This species appears to be most nearly related to Ilhenurus eurek-

eri.'</'.'<," which occurs at the ))ase of the Ordovician in the Eureka
district of Nevada, but it diti'ers in the smaller palpebral lobes, which

are situated fai'ther back on the head; and it diti'ers from /. ceres in

its proportionately longer head.

This species is ([uite widely distributed in the Upper Cambrian lime-

stone, in association with th(^ following trilobites: IJ'x/ninis e/ieti/s,

Menocejphalux. deprcKxns, Pi((jo(Ji<i hia^ J\ lofox, I*h/c/i<iKp!.s ceto.

Formation and hicultfij.—Upper Cambrian, lower portion of the

Chao Mi Tien formation. At Chao Mi Tieti; 7.5 miles east of Chao
Mi Tien; at Pagoda Hill, 1 nnle west southwest of Tai An F\i; and

two-thirds of a mile w^^st of Tai An Fu, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ILL/ENURUS CERES, new species.

Head, exclusive of the free cheeks, rounded subquadrate, moder-

ately convex; the posterior margin of the head curves slightly upward

opposite the glal>ella, where there is a slight thickening which gives

the appearance of a narrow occipital ring; the front maigin of the

head is broadly curved. Glabella very faintly outlined on the interior

of the cast; as thus shown it has a width at the base of (> mm. and at

the front of 4. .5 mm. on a head 11 mm, in length; its somewhat rounded

front is about 1 nun. from the frontal rim of the head; no traces of

glabellar furrows have been observed, and in only one specimen can

the very faint dorsal furrow that outlines the glabella be seen.

Fixed cheeks of the same specimen 3 mm. in width at the palpebral

lobes, from which they extend with almost uniform width to the front,

and broaden slightly backward before merging into the short, trian-

gular postero-lateral limbs; palpebral lobes small and situated back of

a line passing through the transverse center of the head.

The associated pygidium in the same fragment of rock is rounded

subtriangular in outline, moderateh" convex, and without an}- indica-

tion of an axis except a very narrow, slightly marked median ridge on

the cast of the interior; a specimen 11 mm. in length has a width

of 16 mm. at the front margin; a very slight elevation of the front

margin near the center indicates that the axial lobe of this specimen

had a width of about mm.
Surface minutely but not closely punctate under a strong lens.

" Mon. U. S. Geol. Survey, VIII, 1884, p. 97, pi. xii, figs. 4 and 4«.

Proc. N. M. vol. xxix—03 7
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This sjiecies differs from /. crniens ])y the greater width of the heud

at the ])alpe})ral lobes and less convexity; the associated pygidiiini is

less convex, more subtriangalar in outline, and without the indication

of a central axis.

The associated species on the same hand specimen are Ptueaxpix eeto

and Anomoccu'ella canne.

Formation and locality.—Upper Cambrian, lower portion of Chao

Mi Tien formation, in gray, crystalline, fossiliferous limestone: Chao

Mi Tien, Shangtung, China.

Collected by Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.

ILL^ENURUS DICTYS, new species.

Head, exclusive of the free cheeks, rounded, subquadrate, gently

convex; the posterior margin of the head curves slightly upward

opposite the central portion, where there is a slight elevation which

gives the appearance of a narrow occipital ring; the front margin of

the head is l)roadly rounded, with a very l)road obtuse angle at the

center; the cast of the interior of the crust shows a very faint, low,

longitudinal median ridge. The glabella is not defined from the fixed

cheeks. The palpebral lobes are small and situated nearly opposite

the center of the head; postero -lateral limbs small and short.

Surface smoath under a strong lens.

The associated pygidium is transverse, rounded, subtriangular;

froiit broadly rounded; sides gently rounded, forming a rounded

obtuse angle at the posterior margin; the cast of the interior of the

crust shows a narrow, slightly defined axis, wMth eight or more very

faint transverse furrows and rings. The pleural lobes are gently

convex and without any trace of furrows.

A head 6 nun. in length has an equal width at the palpebi-al lobes.

A specimen of the associated pygidium T mm. in length has a width

of 8 nun. at the front margin.

This species differs from lUivnurus ceres in the obtusely pointed

front margin of the head and its less convexity. From Illivinirxs

catteus it differs in the direction of the facial sutures from the front

margin back to the palpebral lobes; the sutures of JUa^nurus dicti/s

extend slightly outward from the base of the palpebral lobe to the

margin, while those of Itl^uurus canens extend directly forwaid,

making the central portion of the head narrower at the front margin.

Formation and locality.—Upper Cambrian. Central portion of

Chao Mi Tien formation. Pagoda hill. 1 mile west and southwest of

Tai An Fu, Shangtung, China.

Collected hy Eliot Blackwelder, of the Carnegie Institution of

Washington Expedition to China.
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OSTRACODA.
Genus BRADORIA Matthe\?v.

BRADORIA BERGERONI, new species.

General outline f)r()adly seniielliptical. Hinge line straioht, nearly

as witle as the bi'eadth of the \'alve: anterior cardinal angle al)Out '6*')'\

jjosterior cardinal angle .slightly obtuse; the auterior margin is very

slightly curved from the angle to where it merges into the broadly

rounded front; posterior margin somewhat broadh' rounded from the

angle to the front. Surface convex, the greatest convexity being back

of the transverse center between the ocular tubercle and the posterior

fourth of the valve. From this elevated portion the surface slopes

rapidly and somewhat abruptly to the hinge line and more gently to

the lower margin. From the anterior cardinal angle a ver}' short,

narrow ridge extends to a small, circular, slightly elevated tubercle

which is situated about an equal distance from the hinge line and the

anterior margin. The anterior, posterior, and lowei' margins have

a narrow, rounded rim that is slightly flattened on the inner side.

Surface marked by shallow scattered punctte and very line puncta^,

as seen under a strong lens.

Width of valve 1.8 mm.; length 1 nmi; depth about 0.5 mm.
This species is distinguished from B. sterojfe by its greater width

and the form of the ocular tubercle.

Formation and locaUty.—Middle Cam])rian; compact, bluish-gray,

thin-l)edded limestones; from shingle on gravel bar in the Lan Ho. 1

mile south of Chen Ping Hsien, southeastern Shensi, China.

Collected In- Bailey Willis and Eliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.

BRADORIA ENYO, new species.

General outline irregularly oval. Hinge line about four-tifths the

width of the valve. Anterior cardinal angle nearly a right angle;

posterior cardinal angle slightly obtuse; the anterior margin extends

from the angle almost directly downward to where it curves and

merges into the broadly rounded lower margin; posterior margin

very slightly rounded from the angle downward to where it curA'es

and merges into the lower margin. Surface moderately and uniformly

convex, the highest portion being near the center; a very short, nar-

row, low, and somewhat obscure ridge extends obliquely inward from
the anterior cardinal angle to a small, slightly elevated ocular tuber-

cle; a slight furrow appears to extend from the tubercle obliquely to

a point about midwa}' of the hinge line; a little posterior to this and

near the hinge line there appears to be a minute low tubercle.

The surface appears to be minutely punctate under a strong lens.
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Width of valve 1 mm.; length 0.75 mm.; depth about 0.25 mm.

This species is distino-uished from B. sterope by the difierence in the

form of the anterior cardinal angle and the position of the ocular

tubercle. The latter is in about the same position as the tubercle on

B. hcrqerou!, but B. hergeronl is quite different in its outline and

convexit} .

Fonnatlon and locality.—^Middle Caml)rian; compact, bluish-g-ray.,

thin-bedded limestone; from shingle on gravel bar in the Lan Ho, 1

mile south of Chen Ping Hsien, southeastern Shensi, China.

Collected by Bailey Willis and Eliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.

BRADORIA ERIS, new species.

General outline obliquely semicircular. Hinge line straight; ante-

rior cardinal angle about 70^; posterior cardinal angle slightly obtuse;

anterior margin nearly straight to where it merges into the rounded

lower margin; posterior margin gently rounded from the angle down

to where it merges into the lower margin. Surface moderately con-

vex, with the highest point at the tubercle a little in front of the cen-

ter; a verv narrow rim extends from the posterior cardinal angle

around to the anterior side, where it broadens out and continues to

the anterior cardinal angle; a slight narrow ridge extends obliquely

inward a short distance from the anterior cardinal angle to a furrow

that extends from the hinge line at right angles a short distance; the

ridge and furrow outline a small lobe; from the inner angle forme'd

l)y the furrow and ridge described a very narrow ridge extends down-

w^ard subparallel to the anterior margin to the base of a strong,

elevated tubercle or spine that is situated on the anterior third a little

in advance of the transverse center of the valve.

Under a strong lens the surface appears to be slightly roughened

b}^ shallow puncta\

Width, 2 mm.; length, 1.5 mm.; 'depth, about 0.5 mm.
This species differs from Bradoria sterope in the outline of its valve

and the presence of an elevated tubercle near the center.

Foi'vMtUm and locality.—Middle Cambrian; compact, bluish-gray,

thin-bedded limestone; from shingle on gravel bar in the Lan Ho, 1

mile south of Chen Ping Hsien, southeastern Shensi, China.

Collected by Bailey Willis and Eliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.

BRADORIA FRAGILIS, new species.

Hinge line nearly straight, about one-fffth shorter than the width of

the valve. Posterior cardinal angle ol)tuse, with the marginal curve

long and passing into the broad curve of the lower end of the valve;

anterior cardinal angle about 75"^, with the anterior margin nearly
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straight to where it inerg-es into the broad curve of the lower part of

the valve.

Surface of the valve wrinkled to such an extent that it looks like

wrinkled parchment. What may be an ocular tubercle occurs a short

distance from the hinge and anterior margin. Surface minutely

punctate under a strong lens.

^^'idth, :2.25 mm.; length. 2 mm.; depth unknown, as the flexible

test has been compressed.

This species ditiers from Aluta JJexilis Matthew" in having a straight

hinge line; in this respect it resembles some forms of Leperditia.

For the present it is referred to Bradoria on account of its close

resemblance to Bradorht sterope.

Formation and load ity.—The specimens were collected fi'om a

fragment of compact, bluish-g-ray, thin-bedded limestone, containing

fragments of a trilobite that suggests Dorypyge. On this account the

horizon is referred to the IMiddle Cambrian.

Collected from shingle on a gravel bar in the Lan Ho. 1 mile south

of Chen Ping Hsien, southeastern Shensi. China.

Collected by Bailey Willis and Eliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.

BRADORIA STEROPE, new species.

Outline of shell obliquely semicircular. Hinge line straight, nearly

as long as the width of the valve. Anterior cardinal angle about 80^;

anterior curve obsolete; from the anterior cardinal angle the margin

.slopes downward and slightly inward, curving gentl}' into the ]>roadly

rounded lower margin; posterior cardinal angle slightly obtuse; pos-

terior margin curves gently from the angle to the broad curve Of the

lower side of the v^lve, which gives a broadly rounded posterior end.

The valve is rather stronglv convex, rising to the greatest height near

the center. The surface is mai-ked l)v a very narrow rim; from the

anterior cardinal angle a narrow ridge extends obliquely inward about

one-half the distance toward the center, and terminates in a slight

tubercle; on the anterior side there are three shallow depressions, as

though the surface had been indented; on the posterior side there is

one larger depression directly back of the tubercle at the end of the

ridge, and a slight depression in the angle formed by the ocular ridge,

the hinge line, and the ridge between the two depressions.

Surface with minute scattered punctw, as seen under a strong lens.

The valve has a width of 1.125 mm.; length, 0.8 mm.; depth, about

0,2-5 mm.
In outline this species resembles Bradoria fragiUs; it ditiers in its

stronger shell and distinctly marked ridge and ocular tubercle.

« Trans. N. Y. Acad. Sd., XV, 1896, p. 198.
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Forniiifioi) and JocaHfij.—Middle C;im)>riiin; compact, bluish-g-ray,

thin-lx'ddod limestone; .shingle on gravel bar in the Lan Ho, 1 mile

•south of ChCMi Ping H.sien, southeastern Shensi. China.

Collected b}^ Bailey Willis and Eliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.

BRADORIA WOODI, new species.

Outline of shell obliquely semicircular. Hinge line straight, a

little shorter than the greatest width of the shell. Anterior cardinal

angle about 70'-'; posterior cardinal angle obtuse. Posterior margin

has a gentle curvature from the angle, which gives it a broadly

rounded outline down to where it merges into the broadly rounded

lower side; anterior margin almost straight and then gently curving^

into the lower margin. Surface rather convex, with the highest

portion at the ridge around the central depression. The outer rim

is very narrow and slightly rounded. From the anterior cardinal

angle a narrow, sharp ridge extends obliquely inward and forward to

a little below the center and arches aromid a rather large, depressed

central space, terminating a short distance before completing a circuit

of the space; between the ridge described and the hinge line are two

spaces outlined b}^ the main ridge; of these the one nearest the ante-

rior cardinal angle is somewhat depressed and outlined b}^ a shallow

furrow extending at right angles to the hinge line from the ridge to

the hinge line. At a point about two-thirds the distance of the length

of the hinge line a short and very slight ridg-e extends toward the hinge

line from the main ridge; between this and the slight furrow there is

a slightl}^ convex area. Two minute tubercles occur on the long cen-

tral ridge, one at the point where it begins the loop to inclose the

depressed central space, and the other on the opposite side of the

depressed space.

Surface minutel}' punctate under a strong lens.

Entire width of valve 'i mm. ; length 1.25 nmi. ; depth about 0.5 nmi.

This species is distinguished from Bradovla sterope by its wider

valve and the presence of the central ridge and depressed space.

The specific name is given in recognition of the most excellent and

thorough preparatory work that was done by Miss Elvira Wood in

the preliminar}^ stud}- of the Cam1)rian fossils from China and her

work upon the Devonian crinoids.

Formation and locaUfy.—Middle Cambrian; compact, bluish-gray,

thin-bedded limestone; from shingle on gravel bar in the Lan Ho, 1

mile southeast of Chen Ping Hsien, southeastern Shensi, China.

Collected by Bailey Willis and Elliot Blackwelder, of the Carnegie

Institution of Washington Expedition to China.
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NEW HYMENOPTERA FROM THE PHILIPPINES.

By William H. Ashmead,
Assistant Curator, Dirisinn of Insects.

Nearly all of the species of Hymenoptera described in this contri-

bution were received from Rev. Rol)ert E. Brown, S. J., within the

pa.st six weeks, and, since my last paper. Additions to the recorded

Hymenopterous Fauna of the Philippine Islands, went to press.

Man}' are in genera not l)efore noticed in the islands. The new genus,

Ki !cgeria^ was taken by Miss C. 8. Ludlow on the Island of Mindanao,

and is the tirst representative of the tribe Xoridini found in the

Archipelag'o.

Family CEROPALID.E.

I. PSEUDAGENIA RUFOFEMORATA, new species.

Female.—Length al)out 7 mm. Black, subopaque. and clothed with

an appressed whitish pubescence, slightly silvery l)eneath the antenna?,

on the anterior margin of tlie clypeus 1)roudly, the cheeks, the pleura,

the cox* beneath, the metanotum posteriorly, and on the sides of the

dorsal abdominal segments 'i-O; the dorsal abdominal segments ;^», 4, 5

and the base of the 6th are rather densely pubescent; the head on the

vertex and in front and the thorax are very closely, tinely punctate,

opaque; the metathorax has a median longitudinal depression or fur-

row; the palpi, except the tirst joint of the maxillary palpi, which is

fuscous and stouter than the others, are pale ferruginous; the legs,

except the front tibia' and the middle and hind femora which are red,

and the front tarsi which are fuscous, are black; claws bifid; the

tirst and second segments of the al)domcn are without pul)escence and

are smooth and shining. Wings hyaline or at most only faintly tinted;

the costal veins and the stigiua are brown-black, the other veins ferru-

ginous. The pronotum is transverse, not more than half as long as

the mesonotum.

Type.—Qui. No. 8436, U.S.N.M.
Manila. One specimen (Father Robert Brown.)

Proceedings U. S. National Museum, Vol. XXIX— No. 1416.
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2. PSEUDAGENIA IMITATOR, new species.

7^d;rta?(?.—Length 5.5 mm. Resembles P. rufofemorata, but is much
smaller, less densely pubescent, and more shining, the punctuation

ditferent and with ditierent colored legs, the palpi being entirely fer-

ruginous. The middle and hind coxa?, their femora, and the base of

the hind tibire, are red; the front legs, except the coxa?, trochanters,

except narrowly at apex, and the base of the femora, which are black,

are dark brownish, the rest of the legs are black, or fuscous black;

the thorax, although shin}', is finely shagreened, the pronotum with

some sparse scattered punctures, the mesonotum with coarse, thimble-

like punctures on each side of a triangular impunctate space down the

center; the metathorax is rugulosely reticulately sculptured, without

a median sulcus, but with a slight median carina or elevated line

toward its base, the pubescence at apex dense is silvery white; the

abdomen is smooth and hig-hly polished, the first segment being-

entirely bare; the whitish or .silvery white pubescence is distinct and

somewhat dense on the sides of the second and third segments, while

on the following segments, except the pygidium and the segments

luedially, it covers most of the surface. The wings are as in the pre-

vious species, except that the front wings have a ver}- faint fuscous

tinge across their disks, not sufficiently distinct to be called a band.

The pronotuiu is transverse-quadrate and \Qvy nearly as long as the

mesonotum.

Type.—C^t. No. 8437, U.S.N.M.
Manila. One specimen (Father Rol)ert Brown),

3. SPILOPOMPILUS STANTONI, new species.

Female.—Length 6 mm. Black and shining, marked with white,

as follows: A stripe on hind orbits, the front orbits, a large spot on

each side of the clypeus anteriorly, a spot at base of the mandibles,

the palpi, except the last two joints, the hind margin of the protho-

rax, a spot above the base of the front coxti?, a spot at the apex of the

front femora, a spot at base of tibia?, the tibial spurs and some of

the spines of the legs, a stripe at base of hind tibia? hehind., and two

large, transverse spots at base of the third dorsal abdominal segment,

are white. VVing-s fuscou.s, the stigma, except a spot in the center,

and the A'eins being black or brown-black.

7}//v.—Cat. No. 8438, U.S.N.M.
Manila. This interesting species was received from Father W. A.

Stanton nearly two years ago. It resembles a North American

species, Splloi>oi)ij)lIus {Pompilus) hlguttatus Fabricius, very closely

and could be easily confounded with it; but it is much smaller, with

the white markings different. S. ItignfUdtix has the legs wholly black,

without the white stripe at base of the hind tibia?, so conspicuous in

8. ^tantoni.



NEW PHILII'PIXE HYMENOPTERA—ASHMEAD. 109

Family BETHYLID.E.

4. EPYRIS TAGALA, new species.

2L(Je.—Leng-th. ;> nnii. Black and shinino-, with the iiuindibles, the

anteniuv, except the tive last joints which are fuscous, and the legs,

except the front coxa? which are black, and the hind femora which

are brownish black medially, are ferruoinoiis; palpi yellowisii.

The oblong- head is ver}' distinctly punctured, I)ut the punctures

are separated, or only a few here and there are continent. The clypeus

is triangular!}' pointed anteriorly, with a distinct median carina that

extends between the antennje. The scape of the antenutV is clavate,

slightly curved and a little longer than the pedicel anil the tirst joint

of the flag'ellum united, the pedicel being very little longer than thick.

The first three joints of the flagellum are of an equal length, about

three and one-lralf times as long as thick, and cylindrical, the follow-

ing joints slightly shortening. The depressed collar has some trans-

verse elevated lines. The pronotum is distinctly l>ut sparsely punctate.

The mesonotum has two distinct parapsidal furrows that do not quite

reach the anterior margin, and on either side is a delicate humeral line.

The middle lobe is impunctate, except a row of minute punctures

along the parapsidal furrows, the lateral lobes being sparsely ))ut dis-

tinctly punctate. The scutellum has a transverse furrow across the

base and some sparse minute punctures on its disk. The metathorax

is reticulately rugulose. The al)domen is nuich depressed, highly

polished, with pubescence toward apex. The tirst segment or petiole

with tive or six grooves at base, separated In' folds or carina?; wings

hyaline, with a slight fuscous tinge. The teguhe and base of costal

vein tla\'o-testaceous; the other veins rufo-testaceous; the stigma

darker or reddish brown.

7}/y/e.—Cat. No. 843i>, U.S.X.M.
Manila. (Father Kol)ert Brown.) This is the tirst species in the

genus noted from the Philippines.

5. DRYINUS BROWNI, new species.

FeDKile.—Length 7 nun. Black; the four terminal joints of the

antenna^ the base of the scape, the apical margin of the bidentate

clypeus, the palpi, the anterior coxa? beneath and at apex, the middle

and hind coxa? very narrowly at apex, and the teeth of the longer

jaw of the claspers of the front legs are white; wings hyaline, with

two broad fuliginous bands on the front wings, one before the basal

nervure, the other much broader extending across the w^ing from the

base of the stigma to the apex of the radius or stigmal vein; the })ase

of the stigma is white, corresponding with the white or hyaline band

across the wing.
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The sculpture is charaetei'i^tio; the head is finely rug-ulose, sub-

opaque, with some elevated lines in front of the ocelli, and a delicate

carina extending from the front ocellus anteriorly- to between the

antenna?; the antennw are slig-htly thickened toward apex, the third

joint being- very long and cylindrical, about three times as long as the

scape and pedicel united; the large prothorax has a constriction pos-

teriorly and is longitudinally striated, with a smooth space on its disk

and at the lower lateral margins; the mesothorax is rugulose, the

pleura with some transverse ridges or carina?. The mesonotum has

two delicate parapsidal furrows, the middle lobe, except just in front

of the scutellum, being smooth and shining, the lateral loV^es being

finely, opaquely rugulose; the scutellum is opaque but not rugulose,

and has four fovea? across the base; the metathorax is long and rather

coarsel}^ reticulated with irregular elevated lines; the abdomen is

smooth and highl}^ polished.

7]//>'.—Cat. No. 8140, U.S.N.M.

Manila. (Father Robert Brown.) This is one of the largest and

handsomest species 3'et discovered, and will be found to be parasitic

upon some large Rhyngotous insect belonging to the family Fulgo-

r!d^ or Memhracid^e. It shows some affinity with D. stantoni Ash-

uiead, recently described from the Philip})ines, but it is fully twice as

large, quite differently sculptured, and with different colored antennae

and legs.

Family FORMICID^E.

6. COLOBOPSIS ALBOCINCTA, new species.

AVovl'er.—Length, 5 to 6 mm. Head, except a dusky blotch on

the forehead, the mandibles, except the teeth, five in number, the

antennae, the prothorax, except the anterior margin narrowly, and

the legs, except the coxa\ trochanters, and the tibial spurs, the tibi?e

beneath and the middle and hind tarsi, ferruginous or rufous; the

blotch on the forehead, teeth of mandibles, middle tibi» beneath, the

middle and hind tarsi, and the thorax, except the prothorax, are black

or fuscous-black; the coxte, trochanters, tibial spurs, and the apical

margins of dorsal abdominal segments 1, 2, 3, 4, most of the apical

segment, and the venter, white. The head and thorax are very finely,

coriaceously sculptured or finely, closely punctate, feebly pubescent,

and with some sparse, erect hairs; the head shaped much as in

C. <:or(ilUna Roger, oblong-quadrate, obliquely truncate anteriorly;

the eyes placed far posteriori}- at the posterior lateral third; the

mandibles broad, coral red, 5-dentate; the scale of the abdominal

petiole is transverse, seen from the side twice higher than long, the

upper margin rounded with some spar.se, erect hairs; the gaster is

opaque or subopaque, microscopically coriaceouslv sculptured, almost

smooth on the white apical margins.
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' PHILIPPINE HYMENOPTERA—ASIIMEA D. Ill

Female.—Length t).25 mm. C^losely resembles the worker in struc-

ture and size, but a little more robust, the thorax of a difl'erent shape,

convex above, the mesonotum lieing- fully twice as long as wide, with-

out parapsidal furrows; the humeral grooved line is slightly indi-

cated posteriori}" the scutellum is well detined, with the axilla? widel}'

.separated.

The head and thorax are black, very linely closely punctulate or

shagreened, and opaque, the pronotum and pleura with delicate

wriidsles; the legs are mostly black, with the front and liind tibite

outwardly alone rufous, the til)ial spurs being white: the abdomen

has the white markings ditferent from the worker. The tirst and sec-

ond dorsal segments have an oblong white spot at their apical middle

and a white spot at their lower hind angles; the apex of the third

dorsal segment is margined with white; while some of the ventral

segments are also margined with white, the second bi-oadly so. The
.scale of the petiole is transverse, rounded al)ove. Wings hyaline, or

only faintly dusky, the stigma and veins yellowish, the basal nervure

sti'aight. the cubitus arising from above its middle and forked far

beyond its union with the radius, which is straight and almost perpen-

dicular,

Type.—Q^. No. 8441, U.S.N.M.

Manila. (Father Kobert Brown.)

7. APHOMYRMEX EMERYI, new species.

Ftmale.—Length 2.S mm. Luteous, smooth and impunctate, with-

out pubescence, the disks of the dorsal abdominal segments broadly

tinged with brownish, the tarsi whitish. The head is oblong, quad-

rangular, fully one and a half times as long- as wide, the hind margin

almost straight, very slightly emarginate, the angles rounded, the eyes

oval. l)lack, facetted and placed much before the lateral middle; mandi-

bles rather large, triangular, decussate, the masticatory margin very

broad, the apical half armed with four distinct teeth, the basal half

apparently edentate; the antenna^ are apparently lo-jointed and widely

separated at base, the scapes not quite attaining the apex of the head;

the pedicel is obconical, longer than wide at apex, the Hagellum sub-

olavate, gradually thickened toward apex, the club not distinctly dif-

ferentiated. The thorax is al»out three times as long as wide, not wider

than the head, rounded anteriorly, but with a short, distinct neck;

posteriorly itisslightly narrowed, the metathorax with a rounded slope;

the mesonotum is convex above, without a trace of parapsidal furrows.

The a))domen is comparatively large, elongate oval, considerably longer

than the head and thorax united and niuch stouter, its base pressing-

close to the metathorax and entirely concealing the scale; the scale as

seen from the side is wedge-shaped, the gaster is composed of only

four visible segments, all of an equal length; legs bare, the hind tiltial
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spurs well developed, their tar.si much longer than the hind tibitv.

Wings hyaline, the veins pale.

Ti/pe.—Cat No. 8442.

Manila. Described from a single specimen, received from Father

Brown, found in a vial of alcohol with other small H3'menoptera.

The species is named in honor of Prof. C. Emery, the eminent

European niyrmecologist, who only recently characterized the genus

Ajjhomyri 116.1'.

Family SCELIONID.E.

8. HOPLOTELEIA PACIFICA, new species.

Female.—Length 2 inm. Black, with the legs, except the coxw and

a spot toward the apices of the femora, the last joint of the front tarsi,

the three last joints of the middle tarsi, and the whole of the hind tarsi,

which are black or fuscous, red. Head above and on the temples and

cheeks reticulately punctate, the face with a deep, smooth emargina-

tion; thorax reticulately punctate, the four lobes of the mesonotum
iinel}" shagreened, the surface near the insertion of the wings lineated,

the scutellum and the metatliorax reticulated; the abdomen has the three

basal segments finely punctate, the l)ase of the second and the petiole

crenulated, the three apical segments smooth. Wings subhyaline, the

tegula^ l)lack, the subcostal vein testaceous, the marginal, postmarginal

and stigmal veins black.

Tiji>e.—C.2.t. No. 8443, U.S.N.M.
Manila. (Father Brown.) This is the first species in the genus to

be described from Asia, the others being peculiar to North and South

America.

Family FlGFriD.E.

9. PENTAMEROCERA PACIFICA, new species.

Female.—Length U.8 nmi. Black, highly polished; the antennae,

except the last fiv^e joints, which are enlarged, are dark red, the last

five joints, which constitute the clul), are black or dark fuscous; the

legs, including the coxi^, are yellowish red; wings hyaline, the veins

light brownish, yellowish in the thiiuier parts. The cup of the scutel-

lum is small, oval, with a puncture anteriorly, and a row of micro-

scopic punctures at the lateral margins. The first two joints of the

antenna^ are oval, about equal in size and much stouter than the funicle;

the first joint of the funicle is subclavate, about thrice as long as thick

at apex; the following joints to the club gi'adually become shorter hwt

thicker; the club joints are enlarged, oval, all a little longer than

thick.

Type.—i^^i. No. 8444, U.S.N.M.
Manila. (Father Robert Brown.) This is the first species described

in the genus from the Philippines.
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10. HEXAMEROCERA KIEFFERI, new species.

Feirtalc.—Leno-th 1.3 mm. Black, highly polished; the anteniuv are

very dark red, the joints of the 0-jointed club ellipsoidal, nearly thrice

as long as thick, and beautifull}" fluted; the scape is a little longer than

the pedicel, which is almost round; the funicle is slender, the tirst joint

being about thrice as long as thick, the second joint hardly two-thirds

as long as the iirst, while the following joints gradually become shorter

and shorter, the last joint being scarce]}^ longer than thick.

The cup of the scntellum is oval, flat above, with a large puncture pos-

teriorly and two minute punctures near each lateral margin. Wings
h3'aline, the veins brownish yellow, the su))costal vein pale yellowish.

7)/yv.—Cat. No. 8445, U.8.N.M.
Manila. (Father Brown.)

This species is named in honor of Abbe J. ,r. Kieft'er.

Family EULOPHID.E.

11. TETRASTICHOIDES BROWNI, new species.

Female.—Length 1.8 mm. Aeneous black, the thorax above with

a slight brassy tinge in certain lights; scape of the antenna' and the

legs, including the coxtB, pale yellow; pedicel and Hagellum brown-
black, the latter pul)escent. Wings hyaline, pubescent, the veins,

except the stigmal vein which is brown, 3"ellowish. The whole insect

is smooth and impunctate, the punctures usuall}" present on the meso-

notum, especially along the parapsidal furrows, being entirel}^ absent.

The absence of punctures and the color of the legs and antenna'

render the species easily recognized.

7}//^.—Cat. No. 8446, U.S.N.M.,

Manila. Only one specimen found in a vial of alcohol with other

microhymenoptera.

Family ICHNEUMONID.E.

12. CRATICHNEUMON MANIL/E, new species.

Female.—Length 7 mm. Black; a spot on each side of the clypeus,

the face, except a median black spot, the front orbits to back of the

eyes, the palpi, an annulus on the antens, the upper margin of the

pronotum broadly' on each side to the tegulw, a spot beneath the teg-

ulge, a large spot on the mesopleura, the post-tegulse and the extreme

base of the costfe, the scutellum, a spot on each hind angle of the

metathorax, the front coxae, except a reddish spot beneath, the front

trochanters, the apex of the middle coxte and their trochanters, the

apex of the first joint of the hind tarsi, joints 2 and 3 entirel}^ and the

fourth joint beneath, a band at apex of the first segment of abdomen,

a spot on the hind angles of the second and third segments, a spot on

Proc. N. M. vol. xxix—05 8
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the middle of the fifth seg-ment and the dorsums of the sixth and

seventh segments, white; the rest of the legs, except the hind ti])ia^

outwardly and at apex, the tibial spurs and the rest of hind tarsi which

are black or fuscous, are red. The head is sparsely punctate, the

mesonotum more closely, distinctl}' punctate, the metathorax with

some small, sparse punctures but completely areolated, the areola

being horse-hoof shaped; the abdomen is sparsely punctate on the

petiole, thickl}', finely, opaquely punctate on the second and third

segments, while the following segments, except some minute punctures

on the fourth segment basally, are smooth and shining; the gastrocoeli

on the second segment are represented b}' shallow transyerse cicatrices

near the basal lateral angles. Wings hyaline, the veins black or brown-

black, the inner apical margin of the stigma broadl}^ ^^ellowish.

Type.—Cat No. 8447, U.S.N.M.

Manila. (Father Brown.) A beautiful little species and the first

representative of the tribe Ichneumonini to be discovered in the

Philippines.

13. APSILOPS NIGRICEPS, new species.

Female.—Length, 6 nmi. ; ovipositor less than one-third the length

of the abdomen. Head and the abdomen, except the first segment and

a spot at apex, black; the thorax, first segment of abdomen, and the

legs, except as hereafter noted, are red; a line on the front tibia? out-

wardly, the first joint of the middle trochanters, the middle tarsi

more or less, the hind tibia?, except a broad annulus at base and the

hind tarsi more or less, except a narrow annulus at base, are black or

fuscous black; the annuli at base of the hind tibise and tarsi, and the

incisions of the tarsal joints, the palpi, and the large spot at the apex

of the alxlomen, are white.

The wings are hyaline, but the front pair have two brown-black

transyerse bands— a narrow one across from and including the basal

nervure, and the other, a very broad band, across from the stigma,

leaving onl}- the apex of the wings hyaline; the veins are black or

brown-black. The head is transverse, sublenticular, the temples yery

flat, the eyes very large, occupying the whole sides of the head; the

thorax is opaque or subopaque, but with the mesosternum and a large

spot at the upper hind angles of the mesopleura smooth and shining;

the mesonotum is opaque, with two distinct parapsidal furrows that

converge posteriorly; the metathorax is more or less shining, clothed

with a whitish pubescence at apex and completely areolated; the

abdomen is smooth and shining, except segments two and three which

are finely, closely, opaquel}" punctate, except a large spot at their

apical middle; the other segments, except the first which has some

sparse, minute punctures toward the base, are smooth and practically

impunctate.

Type.—Q2^i. No. 8445, U.S.N.M,

Manila. (Father Brown.)
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14. STREPSIMALLUS BICINTUS, new species.

Female.—Length 3.(5 mm.; ovipositor the length of the abdominal

petiole. Red, with the metathorax, the hind legs except sutures of

trochantei's, femora, an annulus at ))ase of tibi^ and til^ial spines, apex

of the third abdominal segment and the following segments, ])lack;

scutellum 3'ellow; eyes large, white; the nine or ten basal joints of the

antenna^ dusky or Ijlaekish above. Wings hyaline, the front pair

with two transverse bands—a narroAv one from the basal nervure, and

a nuieh broader one across from the stigma.

The head is finely rugulose; the thorax also is more or less rugulose,

but the mesonotum, except the middle lol)e anteriorly, is transversely

striated, the middle lobe anteriorly ver}^ smooth; the metathorax is

rugose, opaque, and completeh' areolated, the areola l)eing pentagonal,

pointed at base; the abdomen is slightly longer than the head and
thorax united, smooth and shining, except the tirst three segments;

the tirst segment is longitudinally striated, except a space at its apex;

the second and third segments are linely, opaquely sculptured, except

at apical margins where the surface is smooth and shining.

Tyjye. —Cat. No. 8449, U . S. N. M.
Manila. (Father Brown.)

15. CHROMOCRYPTUS ALBOMACULATUS, new species.

Female.—Length 10 mm.; ovipositoi' half the length of the abdo-

men. Head, except two large yellowish white spots on vertex, the

antenna^, except joints T-13 above which are white, the thorax, except

a spot on the middle mesothoracic lobe posteriorly, the scutellum, a

spot l)eneath the teguhe. a larger spot beneath the insertion of the

hind wings, the posterior face of the metathorax, including the meta-

notal teeth, and a spot at apex of abdomen, which are white, base of

abdominal petiole, and the sheaths of the ovipositor, black; rest of

the abdomen and the legs, except the front coxa? and trochanters and
the tirst three joints of the hind tarsi which are mostly white, red.

Wings hyaline, the veins blackish or fuscous, the narrow stigma tes-

taceous. The eyes are large and occupy nearly the whole sides of

the head; the face below the insertion of the antenna^ is rugulosely

wrinkled, the cl^^peus smooth but with some sparse microscopic punc-

tures; the pro- meso- and meta-pleura are more or less longitudinally

striated, or with longitudinal elevated lines or wrinkles; the meta-

thorax is rugulose, with the upper hind angles toothed; the first

transverse carina is distinct, the basal median area ver}^ short, trans-

verse, the lateral basal areas large, the surface of these areas being

smooth basally. The abdomen is smooth, shining, and impunctate.

Type.—C^t. No. 8450, U.S.N.M.
Manila. (Father Robert Brown.)
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KRIEGERIA, neAA^ genus. .

This new genus is based upon a single male specimen, not in the

best condition, the tarsi being more or less broken and not a single

claw left, taken by Miss C. S. Ludlow, on the island of Mindanao.

It is, however, a true Xoridini, but not closel}^ allied to any of the

known genera.

The head is subquadrate, deeply, semicircularly concave behind, the

temples and cheeks buccate; the mandibles are strong, bidentate at

apex and project sufficiently to leave a slight opening between them

and the cl3^peus; the clypeus has a slight median tooth anteriorly;

the thorax is long, about five times as long as wide, the pronotum

deeply, concavely depressed into a neck anteriorly; the mesonotum is

about two and a half times as long as wide, with deep punctate parap-

sidal furrows that converge posteriorly and then curve and meet just

before reaching the base of the scutellum; the metathorax is much
longer than wide, with a transverse carina toward the base, inclosing

two large basal areas, but without other carina^ or areas; the legs are

normal; the abdomen is elongate, much longer than the head and

thorax united, slightly narrowed anteriorly, the first segment petioli-

form, only a little thicker at apex than at base. Seen from the side it is

slightly curved, with the spiracles placed a little behind the middle but

far from its apex; the following segjnents are closely punctate, opaque,

without furrows or swellings of any kind; segments 3 to 6 are very

nearly equal in length, wider than long, about two-thirds the length

of the second, which is much longer than wide at apex—as long, or

nearly as long, as the first. The wings have a venation similar to a

Cryptine, the areolet being pentagonal, the sides strongl}^ convergent

above, the stigma lanceolate, the suljmedian cell a little shorter than

the median; the transverse median nervure in the hind wings is angu-

larly broken just a little below the middle.

This interesting new genus is named in honor of Dr. Richard

Krieger, of Leipzig, Germany, whose excellent contributions on the

exotic Pimplinse are well known to all active H3mienopterologists.

i6. KRIEGERIA HEPTAZONATA, new species.

Male.—Length 12 mm. Black; the hind orbits broadl}', the inner

upper orbits, a broad band across the face beneath the antenna^, a trans-

verse spot on the disk of the cl3qieus, the palpi, the front and middle

cox« and trochanters, a broad annulus near the base of the middle and

hind tibiffi, the hind coxiB at base and a longitudinal stripe above, the

anterior margin of the prothorax, the upper hind angles of same, the

tegulae, a spot beneath, a large spot on the mesopleura, an elongate

spot on the middle mesothoracic lobe posteriorly, the scutellum, the

space back of the insertion of the hind wings, a large quadrate spot at

the apex of the metanotum, and bands at apex of all the abdominal
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.segments, yellowish white, or pale yellowish; rest of legs mostly red,

but with a spot on the tirst joint of the middle trochanters above, the

middle tibia^ toward apex, the middle tarsi, the hind coxa> beneath,

iirst joint of hind trochanters, their femora toward apex, an iinnulus

at base of their til)ia' and the apical two-thirds of same ahooc and the

tarsi, black. Wings hyaline, the stigma and veins, except the sub-

costal vein and the parastigma, which are whitish, black.

Type.-Oxt. No. S4T0, U.S.N.M.

Mindanao. (Miss Clara S. Ludlow\)

17. METOPIUS BROWNI, new species.

Male.—Length 12 nun. Black, with the face, front orbits to sum-

mit of eyes, labrum, spot on mandibles, two l)asal joints of anteiuiie

beneath, a stri])e on the upper hind margin of the prothorax, a spot

beneath the teguhv, a very large spot just beneath it on the meso-

pleura anteriorly, the scale on each side of the base of the scutellum,

the apical half of the scutellum, the postscutellum, two spots on the

metathorax, the tirst segment of the abdomen, except narrowdy at

base, bands at apex of all the following segments, and the genitalia,

yellow; the tlagellum beneatli is fulvous; the palpi and the front and

middle legs are yellowish white, the hind legs brown with the coxa%

the trochanters, and a spot at apex and ba-^e of femora, lemon-\'ellow;

wings hyaline; the veins, except the subcostal vein, the parastigma,

the stigma, the median, and su))median veins which are pale yellowish,

are black or fuscous black. The head and thorax are closely, reticu-

lately punctate.

7^/>..—Cat. No. 8451, U.S.N.M.
Manila. (Father Brown.)

18. CHAROPS LONGIVENTRIS, new species.

Female.—Length 7 nun. Head and thorax black, closely reticu-

lately punctate and clothed with a glittering white pubescence; the

abdomen is mostly ferruginous, the petiole medially pale yellowish, at

base black, the second segment black above, the rest ferruginous; the

abdomen is very long and strongly compressed, about twice as long as

the head and thorax united; the palpi, front coxa;, and trochanters,

front tarsi, middle trochanters, basal joint of middle tarsi, except

extreme apex, the hind trochanters, a narrow annulus at base of hind

tibiiB and at base of tirst joint of hind tarsi, white; the rest of the legs

(except the front and the middle legs), and the middle coxse, black, the

front and middle legs yellowish white. Wings hyaline, the tegulffi

base of the costal, subcostal, and submedian veins \'ellowish white, the

other veins brown-black.

Type.—(^2Lt. No. S-t52, U.S.N.M.
Manila. (Father Robert Brown.)
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Family BRACONIDyE.

19. CARDIOCHILES PHILIPPENSIS, new species.

Female.—Length 4 mm. ; ovipositor about one-third the longlh of

the abdomen. Bhick, .shining-, and impunctate, except the metathorax,

which i.s rugulo.se and areohited, the areola large and lozengoidal; a

spot toward base of mandibles and the apex of front femoi-a 3^ellow,

the front tibia^ pale fuscous; the three terminal joints of the maxillary

palpi, all tarsi, and the hind til)ial spurs white; antenn{>? long, about

34-jointed. Wings h^-aline, the front wings with their apical third

fu,scous, the hind wings with the base and apex fuscous, the stigma

and veins black or brown black.

Type.—Cat. No. 8458, U.S.N.M.

Manila. (Father Robert Brown.) This species differs from the

European and American species in having- very man}^ more joints in

the antennae but otherwise it seems congeneric.

20. UROGASTER OPACUS, new species.

Female.—Length 3 mm.; ovipositor as long as the abdomen. Black,

the head and thorax very iinely, closely, opaquely punctate, clothed

with a whitish pubescence; the palpi, the costal veins to the stigma,

and the other veins, except the stigmal vein, front knees, spot at base

of middle and hind tibiae, the front and middle tarsi more or less, and

all tibial spurs, white or yellowish white; the rest of the legs, except

the front femora and tibiae, middle tibia?, and basal half of hind tibiae,

which are yellowish, black; the stigma and the post .stigmal vein are

brown-black; the metathorax is areolated, the areola rather large,

pentagonal; the plate of the tirst abdominal segment is about four

times as long as wide, the sides parallel, and tinely wrinkled; the

other segments are smooth.

Male.—Length 2.5 mm. Agrees well with the female, except that

the front and middle legs from the cox;«, the hind trochanters, and

the basal two-thirds of the hind tibije are brownish yellow, the first

joint of the hind tarsi whitish at base, the ventral membrane of

abdominal segments 1 to 4 or 5, yellowish white, while the plate of

the first abdominal segment is rugulosel}' sculptured, the sides slightl}'^

convergent posteriorly.

Type.—OAt. No. 8454, U.S.N.M.

Manila. (Father Robert Brown.)

21. UROGASTER ALBINERVIS, new species.

Male.—Length 2 mm. Black, very minutely punctate, but shining,

the mandibles flavo-testaceous with black teeth; the front and middle

legs, except the cox;e and the hind femora more or less, are brownish-

yellow, the coxae, the middle femora more or less, and the middle
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tibitv toward apex are dusk}^ the trochanters, knees, and base of tibiie

are paler A^ellowish than the rest of the k^g's; the nietathorax is areo-

lated; the abdomen, except the pkite of the first segment, is smooth
and shinino-; the pkite of the first segment is hardly twice as long as

wide and finel3' rugulose. Wings hyaline, the stigma and veins,

except the parastigma, the outer edge of the stigma, and the poststig-

mal vein, which are dark fuscous, are white or clear h3'aline.

T(/jM.—Cut. No. S4:b5, U.S.N.M.

Manila. (Father Brown.)

22. BRACON ALGUEI, new species.

Female.—Length 3 umi.; ovipositor extremely short, projecting

just beyond the tip of the al)domen, the sheaths black. Pale brown-
ish yellow, the cheeks and head in front below whitish; the eyes, the

middle mesothoracic lobe anteriorly and a streak or line on each side

of the three basal segments of the al)domen are black; antenna> long,

fuscous; the wings hyaline, the stigma, except the outer margin, and

the veins yellowish, the costje and poststigmal vein black. The head

and thorax are smooth and shining, impunctate, Imt the abdomen is

closely rugulosely punctate, the three or four terminal segments

with a transverse line near apex making the segments appear as if

rinuned.

7}//>'.—^Cat. No. 8456, U.S.N.M.

Manila. (Father Robert Brown.) Only a single specimen was
taken, but it is quite distinct from all other forms known to me. It

is named in honor of the Kev. Jose Algue, the al>le director of the

Philippine weather bureau.

23. SPATHJUS FUSCIPENNIS, new species.

Male.—Length 3 nmi. Head, mesothorax, and scutellum reddish

brown, the rest of the thorax and the abdomen black, or the latter is

very dark castaneous; the antenna? are very long and slender, about
twice as long as the whole body, fuscous, except the five or six basal

joints, which are yellowish; the legs, or at least the anterior pair (the

middle and hind pairs being l)roken off), are pale yellowish. The
mesonotuni is shagreened, more or less rugulose posteriorly in front

of the scutellum, the latter has a crenulate furrow across its base; the

metathorax is regulose and areolated; the abdomen is very longly

petiolated, the petiole being very slender, nearly as long as the thorax,

ver}' delicatelv longitudinally aciculated at the sides, and wrinkled or

shagreened above; the body of the abdomen is nearly pear-shaped,

concave beneath, and smooth and highly polished.

Type.—Q'.xi. No. 8457, U.S.N.M.
Manila. (Father Robert Brown.)





THE CLASSIFICATION OF THE AMERICAN SIPHON-
APTERA.

By Carl F. Bakek,

Estacion Agronumica, Santiago de las Vegai^, Cuba.

A previous paper, entitled A Revision of American Siphonaptera,

by the present author, which had ])een completed March 1, 1908, did

not finally appear until 1904." In the meantime, and immediately fol-

lowing the publication of this paper, there occurred a most extraordi-

nary activity among students of this group. In 1903 alone at least

seventeen papers relating to Siphonaptera were published. New and

extensive material was rapidly brought together from all parts of the

world, and a more comprehensive classification of the group was grad-

ually evolved. In the extensive paper by Tiralwschi,'' we have the

first conception of subfamilies. Several new genera have been added

by Wagner, Rothschild, Wahlgren, and Enderlein.

All of this has profoundly affected the classification of American

fleas proposed in my Revision. The bringing up to date of that work

became increasingly urgent, since it was already being widely used by

American students, and quoted by those of other countries.

The writer has had continuously under way extensive supplemen-

tary studies of the older species. In addition new material of a very

important nature has been accumulating. The following paper is a

preliminary study necessary before the new material could be worked

up. In the former paper attention was called for the first time

to the fact that, as a whole, rat fleas of the Tropics were far

more nearly related to the fleas of human beings than were those of

temperate regions. Tiraboschi, in his monographic study of the

relation of rats to the bubonic plague, does not emphasize this fact,

which appears to the writer to be the most important connected

with the whole matter. The outbreaks of plague in Mazatlan, and

now in Chile, remind us that it may soon come our turn, and that a

thorough understanding of the problems involved—as in the case of

mosquitoes and yellow fever—is a matter of inestimable importance.

«Proc. U. S. Nat. Mus., XXVII, pp. 365-469, pis. x-xxvi.

^Archiv. de Parasit., VIII, 1904.

Proceedings U. S. National Museum, Vol. XXIX—No. 1417.
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The interest in this subject is further accentuated by the statement

that Doctor Carrasquillo, of Bogota, lias found the bacillus of Hansen

in the intestinal contents of fleas. It is thus open to question if the

fleas are not the agents for the communication of leprosy. In accord-

ance with the aliove generalization it becomes of pressing importance

to examine large series of rat fleas from the various tropical and sub-

tropical ports, and likewise those of human beings and cats and dogs

from the same places. This will be a difficult matter to accomplish

unless the interest of resident physicians and scientific men generally

can be enlisted. Their attention is herewith invited to these prob-

lems. Material can be gathered very readily, the apparatus needed

being simply a rat trap, vials of alcohol, and tweezers. The services

of the author are freel}^ offered in connection with the working up of

the material, and prompt reports will be submitted. The residence

of the author in the vicinity of Habana—a leprosy center—offers

exceptional opportunity for an investigation first hand of the problem

for Cuba, and this is being carried out as rapidly as possible.

Doctor Lutz, of the Instituto Bacteriologico in Sao Paulo, Brazil,

was one of the first scientists in the Americas to turn his attention to

this important problem. The author had the honor of examining the

material gathered l)y Doctor Lutz as long ago as 1899, and it was

reported on in the Revision, with most interesting results. This was,

however, but a limited material, taken at a single locality, and that in

the interior of the country. It sharply emphasized the great impor-

tance of gathering a copious material from all the seaport towns of

tropical America. Doctor Lutz has lately been making other sendings,

from which we expect some very interesting results. Doctor Carter,

of Galveston; Doctor Davidson, of Los Angeles, and Mr. W. J. Rain-

bow, of Sydney, have been making valuable contributions of material.

Collections of fleas actually found biting human beings throughout

all the warmer regions of the earth are much needed for this study. It

rests with the bacteriologists to prove the actual transmission of dis-

ease. If a flea will leave a diseased rat and then bite a human being,

this fact should be made known. Fleas of species commonly known to

bite human beings may be observed here in Cuba crawling about on

foul sores on the innumerable miserable dogs of the streets. Surely

this should have a keen interest for all persons concerned— scientist

and layman. The actual introduction of bacilli into the intestinal

canal of the flea is not an essential premise if dried blood may be found

on the rostrum of the flea. Whether a careful study of the species

actually occurring on man and the lower animals may show that the

transmission of disease in this way is improbable, it remains none

the less true that this phase of the prolilem should be thoroughly

worked out. The writer is progressing with a considerable contribu-

tion on this sul)ject.
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The following- paper is to be considered only as a supplement to the

Revision. The bibliogTaphical references are either entirely new or

are made necessary by changes in nomenclature. For completeness

the two papers should alwaj^s be used together." Repetitions have

been avoided wherever possible. The subjects in the body of the

paper have been arranged in the same order as in the Revision, so that

cross references may be readil}- made.

The following grouping- into families is made with a very meager

characterization. Numerous other diiferential characters of family

value can be added. The families as indicated here are sharply defined,

the difference in the general habitus of the groups being very clear to

anyone who has handled specimens of this order in any numbers.

Their fuller characterization must be accomplished b}" some one who
has access to the material sufticient for working out the taxonomy

of the whole group for the entire world. General classification can

only be built upon a very wide and very special knowledge of the

anatomy of species. Hence the classification is here only carried far

enoug-h to make clear the relationships of the various groups for the

use of American students. It is, however, evident that we can not

hope to get even the American foi-ms properly classified without taking

cognizance of all that is being done in other parts of the world.

Order SIPHONAPTERA Latreille.

1904. *SVy;/iu;/,a/^/mf TiKAiJoscHi, Archiv. de Parisit. , VIII, p. 302.

SYNOPSIS OF FAMILIES.

A. Thoracic segments strongly shortened and constricted; lal)ial palpi without

pseudo-joints; third joint of antenuie without completely

separated pseudo-joints.

B. .Vlaxilhe without or with very short and broad projecting lamin;e, their palpi

extending beyond anterior coxte; head strongly angulated

anteriorally in both sexes; metathoracic epiphyses extending

over nearly two oV even three abdominal segments; the female

becoming eiidoparasitic when gravid, with globose, enor-

mously dilated abdomen, in which the original chitinous

sclerites are mostly obliterated Rhynchoprionid.e

BB. Maxilla' with a long, narrow, curved lamina which projects downward and

backward, their palpi equaling the anterior coxte, or shorter;

head evenly rounded in both sexes; metathoracic epiphyses

extending over but one abdominal segment; gravid female

with abdomen vermiform Hectopsyllid.e

AA. Thoracic segments not strongly shortened and constricted, their epiphyses

extending over but one abdominal segment; labial i^alpi with

three or more pseudo-joints; maxillary palpi almost always

shorter than anterior coxpe; third joint of antennse with nine

more or less distinctly separated pseudo-joints.

« A complete index (p. 167) has been prepared to accompany this papier in which

references to the earlier paper are indicated by italics.
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B. Fiftli tarsal joint broadly dilated and greatly lengthened beyond the fourth

pair of lateral spines; fore tibia^ armed on posterior border,

very large black teeth or a few heavy spines; fifth tarsal

article on forelegs as long as rest of tarsus, on all the legs with

the claws nearly as long as the fifth joint; fore cox;e nearly

nude, with but few long spines Malacopsyllid^.

BB. Fifth tarsal joint never greatly enlarged, never as long as the rest of tar-

sus, the claws shorter; fore tibise armed on posterior border

with slender spines; fore coxse always clothed on outer side

with several to numerous oblique rows of bristles.

C. Gena with a large recurved process on lower margin extended downward and
backward; labial palpus five-jointed; mandibles not distinctly

serrate; maxilhe long, rather narrow, and obtuse at apex;

eye distinct; ctenidia absent; antepygidial bristles absent;

anal style of female absent Lycopsvllid^

CC. Gena never with a recurved process; mandibles usually distinctly serrate;

anal style present in female.

I). Maxilla' triangular, acute at apex.

E. Posterior tibial spines in pairs and few in number, not in a very close-set

row PULICID.E

EE. Posterior til)ial sjiine? numerous, mostly single and in a close-set

row Ctenopsyllid.e

EEPl Posterior tibial spines in numerous, short, close-set transverse rows

on posterior border with about four spines in each row.

Hysteichopsyllid^

DD. Maxillae clavate or subquadrangular; face strongly sloping forward and

recurved just above the mouth, where there are two tooth-

like plates on each side; eyes absent; pronotum and usually

abdomen with ctenidia; confined to bats .. .Ceratopsyllid^

Family RHYNCHOPRIONID^E.

1880. tSarcop.viUvhr Taschenberg, Die Fl(")he, p. 43.

It was suggested in the Revision that the name Rliynchoprion—
based as it was upon a well-known species as a type—should be used

instead of SaiTOjysylla., though in the body of the text the author did

not then have the courage to make the change. Since then no dis-

senting voice has been heard. No less than twenty-seven years after

S(frr(>jMi/II(/ had been proposed, with the same type, the eminent ento-

mologist, Karsten, adhered to Rhiineliopi'lon as the correct name. It

is a pity that his judgment could not have been followed, since we
are compelled now, after a considerable literature has accumulated

under the name SarcopsyUa^ to use again the older and onl}" correct

name.

Mr. W. el. Rainbow, of the Australian Museum, has recently kindly

sent to me sketches made from the t3^pes of Echidnophaga amhulmi.s

Olliff, which fortunately are preserved in that museum. These

sketches, while they do not enable me to present a diagnosis of the

genus, are very important, in that they indicate this form as unmis-

takably of the Rhynchoprionidai, a fact wholly impossible to obtain
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from the original description. The statement that the insect does not

jump is true only, of course, when it fastens itself to the host. The
same habit is characteristic of Argojtsylla (/((Jlhidcea. Indeed Ollift's

species is very close to Argoj^ojlla, if not actually a memlxn- of that

genus. Carefully made detail drawings of its head, mouth parts, and
legs are especiall}" needed.

Genus RHYNCHOPRION Oken.

1815. Rhynclioprlon Oken, Naturgesch. f. alle Stiinde, III, p. 402.

1840. Surcopsylla Westwood, Trans. Ent. Soc. Lund., II, p. 202.

1893. Sarcoimilla Bezzi, Rev. Ital. Sci. Nat. y Boll: Nat., XIII, p. 23.

1904. /SVnroy>.s7/Wa TiRABOscni, Arehiv. de Parasit., VIII, p. 302.

Oken used this name for this genus lirst, and indicated a well-known

species as its type, thus detinitely establishing it.

SYNOPSIS OF SPECIES.

A. Last article of anterior and middle tarsi almost spineless; the head angled at about

a third of the distance from mouth to l)ase of vertex jx'iii'traiiK

AA, Last article of anterior and middle tarsi normally spined; the head angled at

about one-seventh of the distance from mouth to base of vertex nvcata

Genus ARGOPSYLLA Enderlein.

1901. J?'(/o;;s^*///a Enderlein, Deutsches Tief-see Exped., 1898-99, III, p. 263.

1904. Xestop.v/Ua Baker, Proc. U. S. Nat. Mus., XXVII, p. 374.

Between the dates of the conclusion of the Revision and its publica-

tion there appeared a new generic name

—

Ar<j<)pnyJ}a—antedating by
publication the name Xti^foju^i/lla. It was published in the advance

sheets of a general article in a rather remote Avork. Hxcept for the

kindness of the author, it would have remained unknown to the writer

even now.
SYNOPSIS OF SPECIES.

A. Mandibles a third longer than the length of head from base of mandibles to

base of vertex; abdomen in the pregnant female long, subcylindrical, with a

broad membranous separation at the pleurpe, the stomata thus high up toward
the dorsal line rhynchopsylla

AA. Mandibles about as long as length of head; abdomen of normal form, and with

the tergites and sternites overlapping even in the pregnant female . . .gaU'macea

Family MALACOPSYLLID.E.

1898. MegapsyUid:r Baker, Journ. N. Y. Ent. Soc, VI, ]>. 53.

1903. Megaj)synid,r WAiiLGRKy;, Arehiv fi'ir Zool., I, p. 191.

With the recognition of the proper name for the unique genus, the

name of the family changes also.

Genus MALACOPSYLLA Weyenbergh.

1881. Malacopsylla Weyenbergh, Periodico Zoologico, III, p. 271.

1898. Megapsylla Baker, Journ. N. Y. Ent. Soc, VI, p. 53.

1903. Megapsylla Wahlgren, Arehiv fiir Zool., I, p. 191.

1904. Malacopsylla Rothschild, Novitat. Zool., XI, p. 603,
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This is another case of a genus pul)lished in so remote a place that

reference to it had not been found in any of the bibliog-raphies, though

it may occur in some to which access was not had. This correction is

due to Rothschild, though to other European students the genus had

remained unknown down to 1903. The full account by Rothschild,

including the description of two new species, enables the writer to

straighten out a ))ad lot of errors in connection with these very inter-

esting forms.

As to species, the errors in the Revision date to receiving from
Doctor Berg specimens said by him to be male and female of the true

Pulex yrossivcnit'ts of We3'enbergh. This statement was accepted as

conclusive, and deductions were based on it. Afterwards Wahlgren
unfortunately used the same foundation. As soon as Rothschild's

paper was received, the original material was reexamined with the

most critical care. What had been called the male of grossiventris

We3'enbergh turned out to be (Kjemrr'is Rothschild. A proper male

was found for the female previously called gros><lventris. Very little

com])arison was necessary to determine that androcli differed widely

from anything we had, A further study of the original description

b}' We^enbergh convinced me that the female originally called grossi-

ventrls and the newly found male were of the same species originally

examined by Weyenberg. The detail work in Weyenbergh's descrip-

tion is of little value, and expectedly so, since he could have had no

conception of the importance of the minute exactness that is now
found to be so necessar}". Rothschild says, "According to the descrip-

tion, the four segments of the maxillary palpi of gr(»<i<li'entrh Weyen-
bergh are the same in length, the lirst being a little longer than the

others." However, in the language of the original we read, " les

articles sont presque tons de meme longueur, quoique, pour dire vrai,

Tarticle basal semble un peu plus court que les autres." When we
consider this in the light of his statement as to the tarsal joints, where

he says " les quatre premiers articles tarsaux sont de longueur egale,

presque aussi longs que larges," a condition we do not know to exist

in MalacopsyUa or any other fleas, it becomes evident that his descrip-

tions were made from simple visual estimations unaccompanied l)y the

niunerous more exact measurements which we now make. Falling

back upon the extended general characterization which Weyenbergh
gives, there can be no doubt but that the specimens now before me
represent the true grossiventrh.

Referring to the plates of Rothschild, there may be noticed at once

a wide difference in the form of the movable finger of the male of

gross iventi'!s and that of androcli. In androcli this sclerite narrows

ver}^ regularly to a somewhat acute tip. In grossiventr/s the apex

is obliquely truncate. Turning to the paper by Wahlgren, ** this

aArchiv fur Zool., I, 1903, p. 191.
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same condition may be found exactly represented for his Me<j(ipxylhi

inertnis. Trusting- to the ver>^ erroneous descrijjtion of J\[. (/ross/'r,^-

fris by the writer, he had every reason to suppose his species distinct,

but it is undoubtedly identical,

SYNOPSIS OF SPECIES.

A. Fore tibi» armed with long, thick, stout teeth; pronotal ctenidium wanting;

frontal tubercle present.

B. Labial palpi reaching scarcely two-thirds of fore cox.-c or less; tip of male niov-

al)le finger obliquely truncate i/nisKiirnlri.^

BB. Labial palpi reaching nearly to apex of coxa-; tip i)f male moval)le finger

evenly narrowed to a rounded tip androcH

AA. Fore tibi;e armed with slender spines; with a pronotal ctenidium of six spines;

no frontal tubercle; labial palpi reaching scarcely one-half of lore cox;t>.

(igenorls

Family LYCOPSYLLID^E, new family.

About the onl}' disposition that can l)e made of this remarka)>!:' new

form discovered b}- Rothschild is to found a new family for it. It is

abundantly distinct, and presents many characters which it is l)elieved

will at least eventually prove well within the range of family value.

Genus LYCOPSYLLA Rothschild.

1904. Li/cops>jUa Kothsciiild, Novitat. Zool., XI, p. tiOi'.

Family PULICID.F.

1893. FiilicidwBE7//A, Rev. Ital. Sci. Nat. y Boll. Nat., XIII, p. 2:5.

Since the fuller elucidation of ( 7t;rf(>psf///((, it becomes evident

that Ver'mipsylla represents a group of not greater value than a sub-

famil3\ The genera A)iomwp!<ijllux and D<)l!cJi<>j)><i/JIu>< are in their

wa}^ equally distinct, if not more so.

SYNOPSIS OF SUBFAMILIES.

A. Antepygidial bristles wanting, at least in the female vermipsvllin.e

AA. Antepygidial l:)ristles present.

B. Antepygidial bristles, one or three.

C. Hind coxal epiphysis forming distally with the coxa a deep notch, subtended

outwardly by a produced acute limb; female with one antepygidial bristle

on each side anomiopsvllin.e

CC. Hind coxal epiphysis narrowing into the coxa, forming a poorly defined

notch or none; female with one or three antepygidial bristles Ptdicinx

BB. Antepygidial bristles, five on each side dolkiiopsyllin^e

Subfainily A^IGR]VLIPSYLr^TlSr.;E.

1903. Vermipsyllidx Wahlgren, Archiv fiir Zool., I, p. 190.

1903. VermipsyUidse Wagner, Rev. Russ. d'Ent., No. 5, p. 294.

1904. VermipsyUid.r Baker, Proc. U. S. Nat. Mus., XXVII, p. 376.

Extensive and carefully made detail drawings of all the forms

referred to this group are very much needed,
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SYNOPSIS OF GENERA.

A. Labial palpi with less than ten pseudojoints Chaiop.vjlla Kohaut
A A. Labial palpi with more than ten pseudojoints Vermi]>Hylla Schimkewitsch

Genus VERMIPSYLLA Schimkewitsch.

1903. Vermipxylla WA(iNEK, Revue Russe d'Entom., No. 5.

Genus CH^^TOPSYLLA Kohaut.

1903. Cha'topsylla Kon.\UT, Magyar, bolhai (May), p. 37.

1903. Oncupsylla and VerxiipsfiiUa Wahlgren, Archiv fiir Zool., I, July,
i:)p. 186

and 190.

1904. Pulicimc part Tiraboschi, Archiv. de Parasit., VIII, pp. 242 and 243.

The generic groups separated in this paper are groups with a char-

acteristic habitus, capable of a fuller definition, which, with fuller

material, will be presented later. This separation is also substantiated

in part by geographical distribution and host relations. The writer

does not believe in the separation of Hea genera on a single character,

and that the arrangement of some of the weaker spines, as has been

done b}^ Wagner with some of his new genera. So far as the writer

or an}" American student is concerned Wagner's genera may stand as

he has made them, but should the attempt be made to carr}' out a

similar .system among the American fleas, using a single set of unco-

ordinated characters, it would necessitate the formation of legions of

genera, and would also result in throwing together under single

generic names species of otherwise very distant relationships. The
characters which Wagner uses are of great taxonomic value in them-

selves, however, and should ])0 carefully indicated in every species

described, though unfortunatel}- this has not always been done.

SYNOPSIS OF GENERA.

A. Leg.s stout and thick set; female with one antepygidial bristle on either side.

B. Head without ctenidia.

C. Head above sloping obliquely forward, angled in front; segments of abdomen
each with five to six rows of bristles Goninpsyllus, new genus

(type, kerguelensis)

CC. Head broadly rounded above and in front.

D. Labial palpi four-jointed.

E. Pronotum without ctenidial spines.

F. Inner side of hind coxa? distally with a comb of minute teeth.

Fule.r Linnaeus

(type, inilans)

FF. Inner side of hind coxpe distally without a comb of minute teeth.

Bhopalopsyllus, new genus

(type, lutzii)

EE. Pronotum with ctenidial spines Hoplopsyllns, new genus

(type, anomaltts)

DD. Laliial jiulpi five-jointed , , .,,.,..... Vnrapi^yllus Enderlein

(type, longicornis)
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BB. Head and prothorax with ctenidia.

C. Head long and not deep, the genal area gniall and provided along it8 whole

length with a ctenidinm Ctenocepludas Kolenati

(type, cavis)

CC. Head short and deep, the genal area very large and with an oblique cteni-

dinm on its posterior portion only Spilopsyllnn, new genus.

(type, leporis)

AA. Legs more slender; female with two to five antepygidial hristles on either side.

B. Head without etenidia; eyes usually well developed; last joint of hind tarsi

with four or five spines on either side.

C. Inner side of hind cox;e distally with a comb of minute teeth.

Odout.upKt/Uus, new genus

(type, multlsjnnosus)

CC. Inner side of hind coxte without a comb of minute teeth.

Dv Last joint of hind tarsi with five pairs of lateral spines and a supernumerary

pair at the middle Dasi/psi/llii^i, new genus

(type, per}) hinatus

)

DD. Last joint of hind tarsi with'hve pairs of lateral spines, all in line or only

the first pair slightly dislocated Ceratopliyllus Curtis

(type, gallinx)

BB. Head with ctenidia; eyes usually rudimentary.

C. Last article of hind tarsi with five pairs of normally placed lateral spines,

and with two minute subapical ones on the disk.

Ti/jjliloceras "Wagner

(type, poppet)

CC. Last joint of hind tarsi with four pairs of well developed, normally placed

lateral spines, the fifth pair reduced to hairs.

D. Last article of hind tarsi with two subbasal and two subapical approximate

supernumerary spines on the disk.

E. Third pair of lateral spines normal I'aleopnylla Wagner
(type, xihirica)

EE. Third pair of lateral si)ines reduced to hairs . .Ocnnpldhalmui^ Kolenati

( type, hisoclodenlalvii)

DD. Last article of hind tarsi with only two approximate suj)ernumerary

si)ines on the disk and these subapical NeuitKijlla Wagner
(type, hldentatiforinis)

Genus PULEX Linnasus.

1893. Pulex Bezzi, Rev. Ital. .Sci. Nat. y Boll. Nat., XIll, j). ]:!7.

1903. Pulex KoHAUT, Magyar, bolhai, p. 32.

1903. Pulex Enderlein, Deutsches Tief-see Exped., lcS98-99, 111, p. 259.

1904. PuZea; TiRABOSCHi, Archiv. de Parasit., VIII, p. 245.

SYNOPSIS OF SPECIES.

A. Teeth in coxal comb numerous and in an irregular row.

B. Labial palpi one-half length of anterior coxte irritam

BB. Labial palpi three-fourths of anterior cox;e or more dugesii

AA. Teeth in coxal comb six, and in a regular row brasdiensis

Genus RHOPALOPSYLLUS, new genus.

This genus will pro)>til)ly prove one of the g-rcatest interest eco-

nomically in the Siphonaptera. It is here that we tiiid most of those

American species of tropical rat fleas which may possi])ly be concerned

Proc. N. M. vol. xxix—05 9
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in the transference of bubonic plague and lepros^y. The upper edge of

the antennal groove has a row of usuall}' many short and thick,

but minute, spines or teeth,

SYNOPSIS OF SPECIES.

A. Frontal notch present.

B. Lower edge of gense with a row of several hairs corfidii

BB. Lower edge of genfe without a row of hairs Intzii

A A. Frontal notch absent.

B. Second joint of maxillary pali>i as long as III and IV together Idagesi

BB. Second article of maxillary palpi equaling IV or shorter.

C. Third joint of maxillary palpi once and a third the length of II; maxillary

palpi much shorter than rostrum cowitus

CC'. Third article of maxillary palpi distinctly shorter than II.

D. Spines on outside of hind tibia numerous and arranged in about three longi-

tudinal rows; two complete rows of bristles on all the abdominal

tergites - bohlsi

DD. Spines on outside of hind tibia in a single row of about eleven members
with a few scattering ones beside; second row of bristles on ab-

dominal tergites always more or less incomplete.

E. Harpe of male lanceolate; the upper claspers with long stout spines.

F. Claspers in male with three stout spines and several smaller ones on

the outer margin.

G. Harpe of male with three bristles near tii); head with two rows of

bristles before the eye australis

GG. Harpe of male with a brush of about ten stout bristles below tip;

head with but one row of bristles before the eye cleophonlis

FF. Claspers with a submarginal vertical row of about fourteen stout spines

near outer edge, and others within the margin simonsi

EE. Harpe of male spatulate, subrectangular; ujiper claspers with only small,

weak spines cocyti

Genus HOPLOPSYLLUS, new genus.

This is a genus principally of rabbit fleas. Their general structure

is quite characteristic.

SYNOPSIS- OF SPECIES.

A. Pronotal ctenidium with about nine sj^ines anomalus

AA. Pronotal ctenidium with fourteen to eighteen spines.

B. Articles of hind tarsi with some apical bristles longer than their succeeding

anticles.

C. Vestiture of spines and bristles rather heavy; a spine on hind distal angle of

second article of hind tarsi as long as articles III and IV and three-

fourths of V together; claspers short and stout; harpe shaggy with

bail's (iffi.nis

CC. Vestiture comparatively light; a spine on hind distal angle of second article

of hind tarsi as long as articles III and IV, and scarcely one-fourth of

V together; claspers long and slender; harpes with few hairs lynx

BB. Articles of hind tarsi with all the bristles shorter than their succeeding

articles glackdis
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Genus CTENOCEPHALUS Kolenati.

1904. Ltenocfp}uila» Tikabowhi, Arehiv. de Parasit., VIII, p. 252.

CTENOCEPHALUS CANIS (Curtis) Baker.

Koth.schild " again asserts the absolute distinctne.ss of c(.m!>< ?md. fells.

After the reception of this paper the material in the collection here

was again gone over, with the result that the conviction remains that

felis is at most a variety, and that with the recognition of fcJU many

other varieties v/ill also have to be recognized. After liothschild's

first paper on the subject the preparation of hundreds of specimens

from different parts of the world was begun, taken from dogs and

cats, both domestic and wild, for the purpose of making an extensive

study in variation, comparing every specimen down to the last hair,

just as has also been arranged for in the case of certain species of

Ceratophyllm. It is hoped to carry these very important studies to

a conclusion soon, and at that time the writer will be ready to present

various other varieties of canh too numerous to name.

Genus SPILOPSYLLU S, ne^w genus.

The placing of alinplcr and inx<inalix in CtenocephaJ as was but a

temporary expedient at l)est. Their separation is inevitable, since

they are of totally dili'erent relationships.

SYNOPSIS OF SPECIES.

A. Mandibles reaching tliree-fourths of anterior coxa^; head ctenidia in male with

eight spines on either side .vhnple.r

AA. Mandibles reaching one-fourth to one-half of anterior coxje; liead ctenidia in

male with four to six spines on either side inicqualis

Genus PARAPSYLLUS Enderlein.

1903. ParapsjillKs Enderlein, Deutsches Tief-see Exped. 1898-99, III, p. 260.

(Type, Pule.r lo)igirornifi Enderlein.)

Genus ODONTOPSYLLUS, new genus.

This group of species, origuially referred to CeratopliyUus^ possesses

the striking!}' Pulex-like character of minute teeth on the inside of hind

coxaj.
SYNOPSIS OF SPECIES.

A. Teeth on inside of hind coxye in several rows; eyes well developed.

B. Pronotal ctenidium of about forty spines multis}:iui<t.^us

BB. Pronotal ctenidium of about twenty-four spines dcntatus

AA. Teeth on inside of hind coxte in one row; pronotal ctenidium of about fourteen

spines.

B. In front of eyes a single row of three bristles vhiirlottensh.

BB. In front of eyes a single bristle and two rows of four or six bristles each.

tdegonl

aNovitates Zoologicse, XII, Jan., 1905.
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Genus CERATOPHYLLUS Curtis.

1903. Ceratophyllun Kohaut, Magyar, bolhai, \). 41.

1904. Ceratophyllus TinABOscHi, Archiv. de Parasit., VIII, p. 2()0.

A complete revision of this genus—even now nnich needed— will

be a matter of the greatest difficulty. Of many of the species both

sexes are not yet known. Many of the American species recently

described by Rothschild are not known froln specimens in this coun-

try; the types have probabl}' permanently left America. The prepara-

tion of this second table of the species—although it is a great improve-

ment over the first—has l)een a very unsatisfactory piece of work. It

was impossible to use those characters believe'd to be of most impor-

tance in the separation of species, since they were rareh" described

for each and ever}" species. No one who has not tried it can appreci-

ate the obstacles to be encountered in the preparation of a synopsis of

a great genus of many species from the descriptions of several authors.

Every author should at least mention every character used b}' ever^^

other author. The writer has suffered probably as much by his own
remissness as by that of any other person, l)ut this does not detract

from the truth or vital taxonomical importance of the proposition.

Material of all American CeratopJiylhi.s species is greatly desired

by the writer, and it is hoped that American entomologists and mam-
malogists will neglect no opportunity for their collection. The older

species must be better known and there unquestional)ly still remain

numerous new ones to discover.

When we came down to the separation of species, by the " turn of a

hair "" it was realized that the time had come to inidertake extensive

variational studies. With that in view, certain species in very critical

groups were collected in large series, and have been mounted to the

number of hundreds of specimens. Important results are expected

from their extended comparative study.

SYNOPSIS OF AMERICAN SPECIES.

(Excepting grumlandirus. )

A. Metatarsal 'article II with apical spines scarcely e(]ualing III or shorter.

E. Metatarsal article V with lateral spines all in line on margins, though the first

pair may be more or less bent inward.

C. Uj^iier genal row of bristles extended nearly to genal margin and composed

of five or six bristles.

I). Labial palpi not reaching end of coxae abantis

DD. Labial palpi reaching end of coxse or even of trochanters.

E. Disk of vertex back of antennal groove with six stout bristles asio

EE. Disk of vertex back of antennal groove with one to three bristles.

F. Subpygidial group of bristles in female with one oblique row of four

large bristles and with two smaller bristles above these;

ventral group on eighth tergite of three large bristles and

about fourteen smaller ones lucifer

FF. Subpygidial group of bristles in female with three large bristles only;

ventral group on eighth tergite with three or four large

bristles lucidus
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DDD. Labial palpi reaehing beyond the trochanters.

E. Claspers in male with ventral margin concave and bearing two spines.

<in'irhn

EE. Claspers in male with ventral margin nearly straight and bearing large,

long teeth.

F. Claspers with two teeth r/.w/*

FF. Claspers with three teeth ciuHnlpi

CC. Upper genal row of bristles represented only by:

D. Two small ones above near the antennal groove.

E. Two large bristles behind the antennal groove canadensis

EE. Fonr l)ristles behind the antennal groove euphorhi

DI). One large one near the genal margin, and one above near the antennal

groove; abdominal tergites with three distinctly marked

rows of usually numerous Ijristles niaskensis

DDD. One slender bristle on genal margin pro.iiiniis

BB. Metatarsal article V with but four pairs of lateral spines on tiie margins, the

normal basal pair strongly dislocated toward the median

line and directed straight distad.

C. Metatarsal article I equaling II, III, and IV together, rarely more or less.

D. Labial pal])i nearly equaling fore femora: upper genal row with three

small bristles near the antennal groove, only (icnlatiis

DD. Labial i>alpi rarely slightly exceeding the trochanters.

E. Frontal ])art of head with three rows of l)ristles; vertex with at least one

distinct oV)lique row of bristles .puUiouis

EE. Frontal part of head with the two usual rows of bristles—at least no

more; vertex with no oblique roM's of bristles.

F. Hind femur with a well defined lateral row of more than three hairs.

U. Mesotarsal article I distinctly longer than 11 or V califurnicus

CtG. JNIesotarsal artit-le I about equal to II and to Y ciliatiis

FF. Hind femur without a lateral row of hairs on side, though one or two
may occur there.

G. Pronotal ctenidium with twenty spines or less.

H. Abdominal sternites with but two bristles on each side; claspers

of male with three stout black teeth on expanded middle

portion of ventral margin wagneri

HH. Abdominal sternites for the most part witli always more than

two bristles on either side; claspers of male not as above.

I. Mesotarsal article V less than twice the length of IV, II longer

than V, and I little longer than III leucopus

II. Mesotarsal article V always about twice IV in length, and the

other proportions different from above.

J. Labial palpi abnormally slender labiatus

JJ. Labial i)alpi normally stout.

K. Claspers in male with ventral margin bearing four short

black teeth wickhmnl

KK. Claspers with five short teeth and one long bristle . .arjills

KKK. Claspers with six short teeth and three bristles.

sexdentatus

GG. Pronotal ctenidium with 24-28 spines; the second genal row repre-

sented by a few bristles near the antennal groove.

H. Metatarsal article II with only three pairs of bristles on dorsal

side; hind femur without lateral bristles . .pseudarctomys

HH. Metatarsal article II with four pairs of bristles on dorsal side;

hind femur with one lateral bristle keeni
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AA. Metatarsal article II with an apicral spine much exceeding segment ITT and
often III and IV together.

B. Vertex and front very unusually bristled, with several rows of supernumerary

bristles terrilnlk

BB. Vertex and front with no more than the normal number of bristles.

C. Metatarsal article V with but four pairs of lateral spines on the mai'gins, tlie

normal basal pair strongly dislocated toward the

median line and directed straight distad.

D. Eye vestigial; metathoracic notum fused with epimerum, and sternum with

episternum.

¥.. Lal)ial paljii extending beyond trochanters divhus

EE. Lal)ial palpi shorter than coxje , terinvs

DD. Eyes distinct; metathoracic notum and sternum not fused with other parts.

E. Metatarsal article I about equaling II, III, and IV together; bristles of

metatarsus abnormally lengthened; labial palpi

extending beyond trochanters tdcJiinum

EE. Metatarsal article T equaling the three succeeding segments and three-

fourths of V together; bristles of metatarsi not

normally lengthened; metatarsal article I with

seven groups of spines on dorsal margin and five

on ventral; labial palpi shorter than the coxse.

coloradensis

CC. Metatarsal article V with the spines all inserted in line on the margins, the

first pair sometimes slightly bent inward.

D. Eyes vestigial; second genal row with five bristles ujnoius

DD. Eyes present; second genal row with one to three bristles.

E. Labial jialpi equaling coxae; one bristle in the second genal row.,petiolatus

EE. Labial palpi always extending to the femur and often nearly its whole
length.

F. Hind tarsal article I equaling IT, ITT, and IV together Jxiccld

FF. Metatarsal article I al)out e(iualing II and III together or less.

G. Abdominal tergites with three rows of bristles hirsvfus

GG. Abdominal tergites witli two rows of bristles.

H. Claspers of male with ventral margin bearing three stout teeth and
twoljristles pteantis

HIT. Claspers of male with only bristles on ventral margin.

I. Claspers of male of a very short small, hemispherical type.

J. Claspers with bristles scattered along entire ventral margin.

K. Frontal notch very large, its lip projecting in the form of a

tubercle tuheradatns

KTv. Frontal notch small, its lip not projecting in the form of

a tubercle.

L. Labial paljii reaching at most to one-half of the anterior

femora.

M. Gena below eye pointed posteriori)'; on metatarsal

artidcle I with groups of spines 6-6; upper male
claspers distally obliquely truncate away from the

body arizonensis

MM. Genae below eye posteriorly subtruncate.

N. Metatarsal article I with groups of spines 5-6; clas-

pers of male distally obliquely truncate away from

body arctomys

NN. Metatarsal article I with groups of spines 5-5; clas-

pers of niale distally gradually narrowed to a

jioint idahoensis
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JJ. Claspers of male with bristles in one small group of five near

the upper end; metatarsal article I with three

groups of spines on dorsal margin and five ou

ventral braneri

II. Claspers of male large and very long, of a sickle-shaped type;

metatarsal article I with but four groups of spines

on ventral margin.

J. Length :!-8.5 mm., pale brown; metatarsal article I wjth

groups of spines 4-4 in female, the whole article

about equaling II and III together aciilns

JJ. Length L75-2.75 mm., dark brown; hind tarsal article I with

groups of spines 4-5 in female; the whole article

shorter than II and III together montanus

Genus CTE NOPHTHALMUS Kolenati.

1893. Ti/p}dojmjIl(i Y)Sirt Bezzi, Rev. Ital. Sci. Nat. y Bull. Nat., XIII, p. 137.

1903. Tiiphlopsylla Wagner, Hora? Soc. Ent. Ross., XXXVI, pp. 138, 140.

1903. Typhlopsylla part Kohaut, Magyar, bolhai, p. 53.

1904. Typhlupsylla Tiraboschi, Archiv. de Parasit., VIII, p. 285.

SYNOPSIS OF AMERICAN SPECIES.

A. Head ctenidia of two superposed spines on either side; size very large.

B. Genfe lobed; prothoracic ctenidium of twelve spines ivenmanni

BB. Gena? not lobed; prothoracic ctenidium of twenty spines.. ..7 (V/«.s and grandis

AA. Head ctenidia of three to five spines on either side; size small.

B. Spines of head ctenidia in nearly longitudinal rows on lower margins of gena\

C. Head ctenidia of three spines each pscudagyrles

CC. Head ctenidia of four spines each anllquorurn

BB. Spines of head ctenidia in vertical rows on hind margins of gena'.

C. Spines of head ctenidia very similar in shape; pronotal ctenidium of 20-22

spines.

D. Head ctenidia each of four spines; head evenly rounded in front; front

with a marginal row of si.x bristles on each side inlermedlHi^

DD. Head ctenidia each of five spines; head angulate in front; front without

marginal bristles frati'rmts

CC. Spines of head ctenidia very dissimilar in shape; pronotal ctenidium of about

twenty-eight spines yenulh

Genus NEOPSYLLA Wagner.

1903. NeopmjUa Wagner, Hora- Soc. Ent. Ross., XXXVI, pp. 138, 140.

1904. Neopsylla Tiraboschi. Archiv. de Parasit., VIII, p. 292.

Genus PAL^^OPSYLLA Wagner.

1903. PaLropsylla Wagner, Hora? Soc. Ent. Ross., XXXVI, pp. 137, 140.

1904. Pahwpsylla Tiraboschi, Archiv. de Parasit., VIII, p. 294.

Genus TYPHLOCERAS Wagner.

1003. TypJdoceras WAGSER, Hora; Soc. Ent. Ro.«s., XXXVI, p. 152.

1904. Typhloceran Tiraboschi, Archiv. de Parasit., VIII, p. 295.

S«l3family noi^iCHOPSYLLiisrjn::.

Genus DOLICHOPSYLLA, new. genus.

This new genus and new jsubfamily are erected for the reception of

the very remarkable Ceratopliylhm i<tyJosus.
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Family CTENOPSYLLID^E, new family.

1904. TjiphlnptiijWvn' jiart Tiraboschi, Archiv. de Parasit., VIII, p. 242, 275.

Attention had been previously called to the close relationship of

Ctenojm/llf/s and Stephmiocircus as indicated by the most essential

characters. They form a group equivalent to the other families of

flea"S. A name for the group drawn from the wholly untenable
" Typhlopsylla^ could not be used in any event.

Genus CTENOPSYLLUS Kolenati.

1893. Typhlopsylla part Bezzi, Kev. Ital. Soc. Nat. y Bull. Nat., XIII, p. 137.

1903. Clenopsylla Wagner, Hone Soo. Eiit. Ross., XXXVI, p. 149.

1903. TypJdopsylla part and Cteuojisylla Kohaut, Mag\'ar. bolhai, pp. 53, 58.

1904. Ctenopsyllus Tiraboschi, Archiv. de Parasit., VIII, p. 276.

SYNOPSIS OF AMP]RICAN SPECIES.

A. Head without ctenidia alpinus

AA. Head with ctenidia.

B. Head ctenidia of two .spines.each hesperomys

BB. Head (;tenidia of four spines )iiusculi

BBB. Head ctenidia of five spines.

C. Pronotal ctenidium of thirty to forty spines (female) or fifty to fifty-six spines

(male); ei^ihtii tergite in female with ventral group of numerous
bristles hrooksi

CC. Pronotal ctenidium in female of twenty-four spines.

D. Pronotal ctenidium in male of twenty-eight spines; eighth tergite in female

with ventral grou}) of two bristles hyglni

DD. Pronotal ctenidium in male of thirty-four spines; eighth tergite in female

with ventral group of four 1 jristles liyrlaci

Genus STEPHANOCIRCUS Skuse.

1903. Slephanocircus Rainbow, Records of Australian Museum, V, No. 1, p. 53.

Rothschild has worked out the anatomy of the females of several

species of this genus most thoroughly. The males still remain undis-

covered. The tangle in connection with the original t3^pes of the

genus has been unraveled b}" Mr. Rainbow.

Family HYSTRICHOPSYLLID.E, new family.

1904. IlystricJiopsyllitin Tiraboschi, Archiv. de Parasit., VIII, pp. 242, 296.

Tiraboschi rightly appreciated the wide distinctness of the genus

llijHtrlchopsylla., but it is here given the full standing of a family,

which it deserves.
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Genus HYSTRICHOPSYLLA Taschenberg.

1898. IListrirhopsi/lla Bezzi, Rev. Ital. So(\ Nat. y Boll. Nat., XIII, p. 187.

SYNOPSIS OF AMERICAN SPECIES.

A. Pronotal ctenidinin of about fifty ppines; j^enal rtenidiiiiii of fourteen spines.

anirrirana

AA. Pronotal ctenidiuin of thirty-six S])ines; <fenal ctenidiuni of six spines dipplei

Family CERATOPSYLLID.E, new family.

1904. Ti/phlops)//! i ii;i irdTtTiR\BO»CHi, Archiv. de Parasit. , VIII, \>. 242, 275.

This ot'oup is as elig'it)le to family rank as any other in th(> order.

Genus CERATOPSYLLUS Kolenati.

1908. Ceratopsyllus Kohaut, Magj'ar. Itolhai, p. 59.

1904. CeratopsyUna TiRAnoficni, Archiv. de Parasit., VIII, p. 276.

SYNOPSIS OF AMERICAN SPECIES.

A. Cephalic processes long, curved, and acuminate; metatarsal article I as long as

til)ia and with fifteen pairs of spines on the margin; pronotal ctenid-

iuin of twenty spines (JtsllnetKs

AA. Cephalic jirocesses short, blunt, and nearly straight.

B. Metanotum with bristles and hairs only; none of these developed into ctenidial

spines; mesonotum much longer than the metanotum; pronotal

ctenidium of twenty-two sj lines; metatarsal article I with the lateral

spines 7-;i palpo.vifi

BB. Metanotum with the sul)apical row of bristles developed into a ctenidium.

C. A ctenidium on segment I of abdomen only; segments II-IV with a single

row of bristles each; pronotal ctenidium of 27-29 spines troljf'solnii

CC. Ctenidia on segments I to IV of abdomen.

D. Pronotal ctenidium of twenty-four spines fosteri

DD. Pronotal ctenidium of thirty -six spines insigniif

CCC'. Ctenidia on segments I-VII of abdomen; metatarsal article I with spines

7-8, and this segiment as long as segments II, III, and IV together;

mesonotum nearly twice the length of metanotum on the dorsal

line croshyl, new species

ADDITIONS AND CORRECTIONS TO THE LIST OF SIPHONAPTERA
OF THE WORLD GIVEN IN THE REVISION OF AMERICAN SIPHON-
APTERA.

Family RHYNCHOPRIONID.F: Baker.

Genus RHYNCHOPRION Oken.

RHYNCHOPRION C^ECATA (Enderlein) Baker.

1901. Enderleix, Zool. Jahrb., p. 549 {Sarcopsy/lK cwcata).

1901. ExDERi.EiN, Dentsches Tief-see Exped., 1S98-99, III, p. 268 (Sitrmpsylla

rircata).

1904. TiRABoscHi, Archiv. de Parasit., VIII, p. 306 {Sarcopsylla areata).

Host.—3fus rati lus.

Habitat.—Brazil.
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RHYNCHOPRION PENETRANS (Linnaeus) Oken.

1815. Oken, Naturgesch. f. alle Stande, III, p. 402.

1864. Karsten, Beitrag. zur Kenntnis des Rhynchoprion penetrans.

1901. Enderlein, Zool. Jahrb., p. 551 {Sareopsylla penetrans)

.

1901. Enderlein, Deutsches Tief-see Exped., 1898-99, III, p. 263 {Sareopsylla

penetrans).

1903. Wahlgren, Arehiv fiir Zool., I, p. 195 {Sareopsylla penetrans).

1904. TiRABOSCHi, Arehiv. de Parasit., VIII, p. 307 {Sareopsylla penetrans).

Habitat.—Tunis, German East Africa, Cameroon.

Genus ARGOPSYLLA Enderlein.

ARGOPSYLLA GALLINACEA (Westwood) Enderlein.

1875. Westwood, The Entom. Mo. Mag., XI, p. 246 {Sarcopsyllus gallinaceus).

1901. Enderlein, Zool. Jahrb. Abth. f. syst., XIV, p. 552 {Sareopsylla gallinacea).

1901. Enderlein, Deutsches Tief-see Exped., 1898-99, III, p. 263.

1903. TiRABoscHi, Arehiv. de Parasit., VII, p. 124-132 {Sareopsylla gallinacea)

.

1904. Baker, Proe. U. S. Nat. Mus., XXVII, p. 375 {XestopsyUa gallinacea).

1904. Tiraboschi, Arehiv. de Parasit., VIII, p. 303 {Sareopsylla gallinacea).

Hahhtai.—German East Africa.

ARGOPSYLLA RHYNCHOPSYLLA (Tiraboschi) Baker.

1904. Tiraboschi, Arehiv. de Parasit., A'lII, p. 309 {Sareopsylla rhynchopsylla)

.

Host.—3fus alexandrinus.

Habitat.—Italy.

Genus ECHIDNOPHAGA Olliff.

ECHIDNOPHAGA AMBULANS Olliff.

1886. Olliff, Proc. Linn. Soc. N. S. Wales (2), I, p. 172.

1904. Baker, Proe. U. S. Nat. Mus., XXVII, p. 439.

Family MALACCJPSYLLID.E.

Genus MALACOPSYLLA Weyenbergh.

MALACOPSYLLA AGENORIS Rothschild.

1898. Bakkk, Jonrn. N. Y. Ent. Soc., VI, j). 53 {Megapsylla grossiventris, male

—

nf)t Weyenbergh).

1904. Rothschild, Novitat. Zool., XI, p. 606.

Hosts.—Dasypus ininutus., Cataphractus viinutus.

Habitat.—Arg-entine and Patagonia.

MALACOPSYLLA ANDROCLI Rothschild.

1904. TloTHscHiLD, Novitat. Zool., XI, p. 604.

Host.— Canis (/risex.s.

Hahitat.—Santa Cniz, Brazil.
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MALACOPSYLLA GROSSIVENTRIS Weyenbergh.

1879. Weyenbergh, Bull. Acad. \at. Cienc. Rt'-pub. Arg., Ill, pp. lS8-i;t.S

( Pulex grossiventrls )

.

1881. Weyenbergh, Periodico Zoologico, III, pp. 270,271.

1898. Baker, Journ. N. Y. Ent. Soc, VI, p. 53 {Megapxi/Un grossiventris, female).

1908. Wahlcjren, Archiv fiir Zool., I, p. 194 {Megapsylla inermis).

1904. Rothschild, Novitat. Zool., XI, p. (504.

Family LYCOPSYLLID.E Baker.

Genus LYCOPSYLLA Rothschild.

LYCOPSYLLA NOVUS Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 602.

I/osf.—Phascolomys iiiitchelH.

Ilahltat.—New South Wales.

Family PULK^ID^E.

Siablaiuil^^ A'KKJVIIPSYI^I^IlSr^^:;.

GeriLis VERMIPSYLLA Schimkewitsch.

VERMIPSYLLA ALACURT Schimkewitsch.

1903. Wa(;ner, Revue Rus.se d'Kntom., No. 5, p. 29fi.

Genus CH^^TOPSYLLA Kohaut.

CHiETOPSYLLA MIKADO Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 645.

Host.—2f>lKttI(( ttdfsl.

Hah (tat.—J apau

.

CH.^TOPSYLLA ROTHSCHILDI Kohaut.

1903. Kohaut, Magyar, bolhai, p. 40.

1903. AVagner, Revue Russe d'Eutoni., No. 5, p. 295 {]'er)iilpsyll<i. rothfidtildi).

ITod.—Piitorlu^ ]>ut()i'lus.

Ilahltat.—Hungary.

CHiETOPSYLLA STRANDI (Wahlgren) Baker.

1903. Wahlgren, Archiv fiir Zool., 1, p. 190 ( Vcrnup^ijlld atrandl).

Host.— JJrsos arctos.

Ila 1) I tat.—Norway

.

CH.<ETOPSYLLA TRICHOSA Kohaut.

1903. Kohaut, Magyar, bolhai, p. ;!9.

1903. Wagner, Revue Russe d'Eutom., No. 5, p. 296 ( Vermipxylld trtrhosa).

Host.—Meles taxas.

Hah Itat.—Himo-ary

.
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CH^TOPSYLLA TUBERCULATICEPS (Bezzi) Baker.

1890. Bezzi, Bull. Soc. Ent. Ital., XXII, pp. 30-33 {Pulex tuberculaticeps)

.

1903. Waunek, Kevue Rnsse d'Entom., No. 5, p. 296 {Vermipsylla tuherculaii-

cepii).

CHi^TOFSYLLA URSI (Rothschild) Baker.

1902. Rothschild, Eiitom. Record, XIV, No. 3 {Pulex ursi).

1904. Baker, Proc. U. S. Nat. Mils., XXVII, p. 468 {Pulex ursi).

1903. Wagner, Revue Russe d'Entom., No. 5, p. 296 ( Vermijjsylla urtti).

Ilont.— Ursux lioi'vihil'tx.

Habitat.—Alberta, Canada.

CHjETOPSYLLA VULPES (Motschulsky) Baker.

1840. MoTSCHULMKY, Bull. Soc. Imp. Moscou, p. 171 {Pulex ndpes).

1880. Taschenberg, Die Fluhe, p. 66 {Pulex globiceps).

1896. Meinert, Pulieidte Danicpe, p. 4 {Pulex inilpes).

1903. Kohaut, Magyar, bolhai, p. 38 {Chxtopsylla glohicep>s).

1903. Wahlgren, Archiv fiir ZooL, I, ]>. 188 {Oncopsylla rulpes).

1903. Wagner, Revue Russ. d'Entom., No. 5, p. 295 ( Vermipsylla globiceps).

Ilahitat.—Sweden, Norway, Denmark, (Ireenland {().

SulafaiTiil^r ^s^lS'OjyEIOPS^^r^I^IN'JE Baker.

Genus ANOM lOPSYLLUS Baker.

ANOMIOPSYLLUS CALIFORNICUS Baker.

1904. Baker, Invert. Pacifica, I, p. 39.

Host.—Spilogale pJienax.

llaht'tat.—Claremont, California.

Genus GONIOPSYLLUS Baker.

GONIOPSYLLUS KERGUELENSIS ( Taschenberg) Baker.

1880. Taschenberc;, Die Fl<")he, p. 67 {Pulex kergnelensis).

Genus PULEX Linnaeus.

PULEX .^QUISETOSUS Enderlein.

1901. Enderlein, Zool. Jalirl)., p. 554.

Jlod.— Crieetoinys ,sp,

Hahitat.—Mang-u, Togo.

PULEX ALTERNANS Wahlgren.

1903 (?). Wahlgren, Results of Swed. Zooi. Exped. to Egypt and the White
Nile, 1901. Paper No. 16.

Host.—Acomys caJiirlnus.

Hahitat.—Egj'pt.
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PULEX CHEOPIS Rothschild.

? TiRABOsCHi
(
Pulex pallidas)

.

1903. Rothschild, Ent. Mo. Mag., 2n(l ser., XIV, p. 85.

1903. Wagner, Eevue Russe d'Entoni., No. 5, p. 308 {Puler jxdUdus).

Jf(/.sfs.—Jft/s gentillx^ Acoiiiys wltlierhyi., G('rl>!lhi)< rolxiMiiH^ Arrl-

C(vnt]it>i testiculars^ Dijjodillus watersl, Dipus jaculas, Genetta dong-

olana.

Ilahltat.—Near Sheiidi and Suez, Egypt.

PULEX CHEPHRENSIS Rothschild.

1903. Rothschild, Ent. Mo. Mag., 2(1 ser., XI \', p. 86.

Hosts.—Dijjus jacidus, Aeoniys cahirinus.

Ilahltat.—Cairo, Egypt.

PULEX CLEOPATRA Rothschild.

1903. Rothschild, Ent. Mo. Mag., 2(1 ser., XIV, p. 84.

Hosts.— GerhiUus pygargtis.^ Gerhlllus rohn.stus^ Lepus xtliioplcus.,

Dipodlllus vMtersi, JDipus jaculus., Erinaceus mthloplcus., Arvlcanthis

testicular' Is.

Habitat.—Near Shendi, Egypt.

PULEX CONFORMIS Wagner.

1894. Wagnek, Horte Soc. Ent. Ross., XXVIIl, ].. Ui) {Pulex pallkh is \yAri).

1903. Wagner, Revue Russe d'Ent., No. 5, p. 310.

Host.— ^

Hahltat.—

?

PULEX CREUS^ Rothschild.

1904. Rothschild, Novitat. Zoo!., XI, p. 60S.

Hosts.—Hells ca/'ac(d, ''^ Spr<'(> hlcolor,^'' Procavla capensis.

Habitat.—Cape Colony.

PULEX ERIDOS Rothschild.

1904. Rothschild, Novitat. Z(jol., XI, p. 611.

Host.— Otoin.ys brant I.

Habitat.—Cape Colony.

PULEX ERILLI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 610.

Hosts.—Zorilla striata, Series capensis, Lurlcata tetradactyla.

Habitat.—Cape Colony.

PULEX GERBILLI Wagner.

1894. Wagner, Hokv Soc. Ent. Ross., XXVIIl, p. 440 {Pulcx jxi^Hdus \mrt)

1903. Wagner, Revue Russe d'Ent., No. 5, p. 309.

Host.— GerbiUus sp.

Habitat.— 'i
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PULEX IRRITANS Linnaeus.

1882. Bkuhl, Zootom. aller Thierklassen, fasc. 26-27.

1896. Meinert, Pulicidie Danica', p. 3.

1903. KoHAUT, Magyar, bolhai, p. 33.

1903. Wahlgren, Archiv fiir ZooL, I, p. 185.

1903. Rothschild, Novitat. ZooL, X, p. 314.

1904. TiRABOscHi, Archiv. de Parasit., YIII, p. 246.

Hostffi.— (rail lis doiiiestlcus^ Vanis fainiliaris.

Habitat.—Tenerife; Australia; Berber.

PULEX ISIDIS Rothschild.

1903. Rothschild, Novitat. ZooL, X, p. 313.

Hod.—Procavia erlangeri.

Hahitat.—Near Harar.

PULEX LONGISPINUS Wagner.

1901. Enderlein, ZooL Jahrb., p. Jine.

PULEX MURINUS Tiraboschi.

1904. Tiraboschi, Archiv. de Parasit., Vlil, p. 252.

Hosti<.—Mus deGumanus^ Mus; rattus alexandrinus.

Hahitat.—Italy.

PULEX MYCERINI Rothschild.

1904. Rothschild, Entomologist, Jan., \i. 1.

Hosts.— GerbUlim twrahuli., Pachyuroinys duprasi natronensis.

Habitat.—Bir Victoria, Egypt.

PULEX NUBICUS Rothschild.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 84.

Hosts.—Arvlcanthis testicular Is., Gerbillus rohustus, Herpestes alhi-

cauda^ Genetta dongolana.

Habitat.—Near Shendi, Egypt.

PULEX PALLIDUS Taschenberg.

1902. WiTHERBY, Bird Hunting on tlie Wiiite Nile, p. 60 (Pidex ivitherhii)

.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 86 {Pulex loitherb'd).

1903. Rothschild, Novitat. ZooL, X, p. 542.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 249.

Hosts.—Erinaceus alhiventrls, Erlnaceus cuthiopicus^ Yulpes nilotl-

cus, Hyaena hysena.

Hahitat.—Near Ge1)el Auli and at Shendi, Egypt.

PULEX PHILIPPINENSIS Herzog.

1904. Herzoo, BulL 23, Bureau of Govt. Laboratories, p. 77, figs. 26-27.

Host.—U^t^.

Habitat.—Manila, Philippine Islands.
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PULEX PYRAMIDIS Rothschild.

1904. Rothschild, Entomologist, Jan., p. 3.

Host.—JaeuIiLs jaculus.

Hahitat.—Bir Victoria, Egypt.

PULEX RAMESIS Rothschild.

1904. Rothschild, Entomologist, Jan., j). '1.

IIoi<t)i.— Gei'hiUa,s tardhuli^ PacJn/td'onu/s (luprnxi iiiifroiiaish.

Habitat.—Bir Victoria, Egypt.

PULEX REGIS Rothschild.

1903. Rothschild, Novitat. Zool., X, ]>. 312.

Host.—MeI'tones rex.

Hahltat.—South Arabia.

PULEX RIGGENBACHI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 611.

Ho.st.—Hystrix, crlstata.

Hahltat.—Morocco and Cape Colony.

Genus RHOPALOPSYLLUS Bakei-.

RHOPALOPSYLLUS AUSTRALIS (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., Kl, \). 613 {pKU-.r <nit<li-<(lis).

Hosts.—Dicotyles lahiatus.^ Tatusia noceinclncta., Sprothos rc/iat/'cn.<.

Habitat.—Brazil and Bolivia.

RHOPALOPSYLLUS BOHLSI (Wagner) Baker.

1901. Wagneh, Hone Soc. Ent. Ross., XXXV, p. 21 [Pnlex hohhl).

RHOPALOPSYLLUS CLEOPHONTIS (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. 614 {Pnle.r chopliontiti).

Host.—Muletia septemcincta.

Habitat.—Argentina, Paraguay, and Minas Geraes, Brazil.

RHOPALOPSYLLUS COCYTI (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. 617 {Pale.r cocyii).

Host.— '' Burrowing rat."

Habltat.^ChUe.

RHOPALOPSYLLUS CONCITUS (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. 615 {I'ulcx cuncUus).

Host.—Kei'odon boliviensis.

Habitat.—Sucre, Bolivia.
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RHOPALOPSYLLUS CORFIDII (Rothschild) Baker.

1904. RoTHscHu.i), Novitat. Zool., XI, p. 619 {Fulex corfidii).

II(M.— Octodon degas.

Ilabltat.—Valparaiso, Chile.

RHOPALOPSYLLUS KLAGESI (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. <i20 {Fulex klaged).

Host.—" Spring rat."

Ilahitat.—Venezuela.

RHOPALOPSYLLUS LUTZII Baker.

1903. Baker, Proc. V. S. Nat. Mas., XXVII, p. 880 {Fulex lutzii).

RHOPALOPSYLLUS SIMONSI (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. (il6 { Fulex simonsi)

.

Hosts.—Neoctodon sirrionsl, Akodon albivener.

Habitat.— Bolivia.

GenLis HOPLOPSYLLUS Baker.

HOPLOPSYLLUS AFFINIS Baker.

1903. Baker, Proc. U. S. Nat. Mus., XXVII, p. 382 {Fulex affink).

HOPLOPSYLLUS ANOMALUS Baker.

1903. Bakkk, Proc. U. S. Nat. Mus., XXVII, p. 381 {Fulex unomalus).

HOPLOPSYLLUS LYNX Baker.

1903. Baker, Proc. U. S. Nat. Mus., XXVII, \).^%^ {Fulex lynx).

HOPLOPSYLLUS GLACIALIS ( Taschenberg) Baker.

1880. Taschenberg, Die Flohe, p. 76 {Fulex glacialis).

1903. Wahlgren, Archiv fi'ir Zool., I, p. 185 {Fulex glacialis).

Host.—Lep'us glacialis.

Habitat.-—Greenland.

Genus PARAPSYLLUS Enderlein.

PARAPSYLLUS LONGICORNIS Enderlein.

1901. Enderlein, Zool. Jahrb. Abth. f. syst., XIV, p. 553 {Fulex longicornis)

.

1903. Enderlein, Deutsches Tief-see Exped., 1898-99, III, p. 261.

Host.— Eudyptes cliisocome (Pinguin).

Habitat.—St. Paul Island.
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Genus CTENOCEPHALUS Kolenati.

CTENOCEPHALUS CANIS (Curtis) Baker.

1.S82. Bruhl, Zootoni. aller Thierkla^sen, faac. 2(5-27 {Pnlej- (•anis).

1896. Meinert, Pulicidfc Daniae, p. 7 {Pule.): amix).

190;-). KoHAUT, Magyar. Iwlhai, p. 34 {Pulcx cants) and p. 35 (PiUcxfcUs).

1903. Wahlgren, Archiv fiir ZooL, 1, p. 185 {Pulex rtinin}.

1903. Rothschild, Novitat. Zool., X, p. 315 {Piih'.vfdis).

1904. TiRABOscHi, Archiv. de Parasit., VIII {Ctcnucejjhalns scn-((ti<r/is, \). 254,

and C. serraticeps var. inurina, p. 259).

1905. Rothschild, Novitat. Zool., XII, p. 192 {Palcx canis and Pulex fel'is).

Hosts.— Cmiis iiiesomelas., 3fus decuniatms^ Mus rattus altxan-

(Iritt IIS.

Ilahltaf.—Italy.

Genus SPILOPSYLLUS Baker.

SPILOPSYLLUS ERINACEI (Leach) Baker.

1832. Leach, in Curtis Brit. Ent., IX, no. 417 {('eraloplujUtis crliiacei).

1878. Dale, Hist, of (Tlanvilles Wooton, p. 291 {Pidex gl'v'h part).

1896. Meinert, Pulicidte Danicu', p. 7 {Pule.v er'macei).

1903. KoHACTT, Magyar, bolhai, p. 36.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 145.

SPILOPSYLLUS INAEQUALIS Baker.

1895. Baker, Canad. Ent., XXVII, p. 164 {Pidex inaequaUs).

SPILOPSYLLUS LEPORIS (Leach) Baker.

1832. Leach, in Curtis Brit. Ent., IX, no. 417 {Ciralajdiyl/iis Irporis).

1878. Dale, Hist, of Clanvilles Wooton, p. 291 {PiUex ciiniciili).

1880. Taschenbkrg, Die Elolie, p. 82 [Pidcx goniocephiilu)^).

1903.. Rothschild, Ent. Mo. Mag., 2d ser., XLV, p. 145 (I'ulex ntiiindi)

.

SPILOPSYLLUS SIMPLEX Baker.

1S95. Baker, Canad. Ent., XXVII, p. 164 (Pidcx i)i<ir<jt«dis var. shnjilex).

Genus ODONTOPSYLLUS Baker.

ODONTOPSYLLUS MULTISPINOSUS Baker.

1898. Baker, Journ. X. Y. Ent. Soc, VI, p. 54 {Pulex mvlliKjiitioxuti).

1903. Baker, Proc. U. 8. Nat. Mus., XXVII, pp. 389, 445 {Cendojihi/llus nndti--

•<2}iuosut<).

ODONTOPSYLLUS DENTATUS Baker.

1903. Baker, Proc. U. S. Nat. Mus., XXVII, p. 390 {Cendoplu/lhis dentatus).

ODONTOPSYLLUS CHARLOTTENSIS Baker.

1898. Bakkr, Journ. N. Y. Ent. Soc, \'I, p. 56 (Pnh'x cluirlottrusis).

1905. Rothschild, Novitat. Zool., XII, p. 174 {Ceratophylhis charlotlemis).

Hosts.—IWoi/iyscus leucopus, l\'roi)iyscns arcticus., Neotoma cinerea.^

Evotoiays saturatus.

Habitat.—British Columbia and iVlberta, Canada.

Proc. N. M. vol. xxix—05 10
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ODONTOPSYLLUS TELEGONI (Rothschild) Baker.

1905. RoTHscniLi), Novitat. Zool., XII, \>. 172 [(JcmiophiiUas teleguni).

Hosts.—3Iicrotu8 drwmiiiondli^ Evoi(>iin/-'< (jappefi.

JIahitat.—Western Canada.

Genus DASYPSYLLUS Baker.

DASYPSYLLUS PERPINNATUS Baker.

1903. Bakkk, Prof. V. S. Xat. Mns., XXVII, p. .')9I {< 'irdlophijUu)^ perpinnalits).

Genus CERATOPHYLLU S Curtis.

CERATOPHYLLUS ABANTIS Rothschild.

1905. R()TH«HiLi), Novitat. Zool., XII, ]>. 104.

Hosts.— Ptitorhis /(>/t(//'ra«dat(fs, Jl/'crotus dranunondli

.

Ilahitat.— Ik'itisli Columbia and Allx'rta, Canada.

CERATOPHYLLUS ACAMANTIS Rothschild.

1905. KoTH.scJiiLi), Xovitat. Zool., XII, p. 15<i.

Hosts.—Mephitis spissujTada.^ Arctovujsflav! center avarus., Lidreola

energumenos, Cards latrans.

Habitat.—British Columbia.

CERATOPHYLLUS ACUTUS Baker.

1904. B.\KKR, Invert. Paritica, 1, p. 40.

Host.— Speniiojdi ilits sp.

Hahltat.—Stanford rnivcrsity, California.

CERATOPHYLLUS AGILIS Rothschild.

1905. Rothschild, Xovitat. Zool., Xli, \k 1(>7.

Hosts.—Neotoiiiecinerea, Ochotoina j>r!ncej>x^ J 'ntorluK 1(>)kj 1caudatas.,

Scliiftis ricJiard^oiii baileyi.

Ilahitat.—British Cohunbia and Alberta, Canada.

CERATOPHYLLUS AGRIPPIN.(E Rothschild.

1904. RoTHscniLi), Xovitat. Zool., XI, p. 0;34.

Hosts.— Otoniys hi'onti^ Otomi/s iDilsidcatus.

Habitat.—Cape Colony.

CERATOPHYLLUS AHAL^E Rothschild.

1904. Rothschild, Xovitat. Zool., XI, !>. 631.

Host.—"Small iiuiol(> s([uirrel.'''

Habitat.—Sidapur, India.
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CERATOPHYLLUS ALLADINIS Rothschild.

1904. UoTHf^cniLU, Ndvitat. Zool., XI, p. 632.

Iloxt.— '' Small juuolc s([iiiiTel."

II((hltat.^^id'A^\n\ India.

CERATOPHYLLUS ANGULATUS Wahlgren.

U)0;i AVahlgkex, Aivliiv I'iir Zool., 1, p. 1S4.

Ifast.—Lestrli^: jxiraKiiiva.

llahitat.—Norway

.

CERATOPHYLLUS BACCHI Rothschild.

1905. RoTH.sciiiiJ), Xovitat. Z(m.1., Xll, p. 159.

Host.— SpcriitopJul ii!< l-)-iui<'((ft(.s.

JIahitaf.— Alberta, Canada.

CERATOPHYLLUS CALIFORNICUS Baker, var.

ENDYMIONIS (Rothschild) Baker.

1904. RoTH.scHiLi), Novitiit. Zool., XL, ]>. 634 {L'cralopliiillus nialijiniunis).

Host. JltO'OKMO cI<'(J((IIS.

llahitat.—Valparaiso, Chile.

CERATOPHYLLUS COLUMBiE Walker.

1903. Wagxek, HoraeHoc. Eiit. Koas., XXX VI, p. L'92.

CERATOPHYLLUS CONSIMILIS Wagner.

1904. TiKAiioscm, Archiv. do Para^<it., VIII, p. 2(iS.

CERATOPHYLLUS DALE! Rothschild.

1903. Rothschild, iMitomulotjist, Doc, p. 297.

Host.—"Wood pioeon.''

Habitat.—Glanvilles Wooton, Dorsetshire, Enuland.

CERATOPHYLLUS DORIPPiE Rothschild.

1904. Rt)THscHiLD, Novitat. Zool., XI, }). 636.

Host.— IlcrjH'stes Imdl us.

Hahitat.—Cape Colony.

CERATOPHYLLUS EUMOLPI Rothschild.

1905. Rothschild, Novitat. Zool.. XII, p. 161.

Hosts.— TamilIS l>oi-((iIis^ Eutaniias qnadi'i rittatus ajfiiiis.

Hahitat.—British Columbia and Alberta, Canada.
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CERATOPHYLLUS EUPHORBI Rothschild.

1905. Rothschild, Novitat. Zool., XII, j). 105.

Host.—Peroniyscus canadensis.

Habitat.—British Columbia.

CERATOPHYLLUS FASCIATUS Bosc.

1878. Dale, Hist, of Glanvilles Wooton, p. 291 [Pukx faroris).

1896. Meinert, Pulicidje Daiiicte, p. 5.

1903. KoHAUT, Magyar, bolhai, p. 42.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 145.

1904. TiRABOscHi, Archiv. de Parasit., VIII, p. 262.

Habitat.—Sydney

.

CERATOPHYLLUS FRINGILLiE (Walker).

1856. Walker, Dipt. Britt., Ill, ]>. 4 {Pulex fringiUn).

1903. Rothschild, Entom. Record, XV, No. 12, p. 308.

CERATOPHYLLUS GALLIN.(E Schrank.

1878. Dale, Hist, of Glanvilles Wooton, p. 291 {Ceraiopsyllus moneduLr, Cera-

topHyllus turdi jiart, Ceratopsijllus mcridx part, Ceratojjsyllus cineresc part,

('eratopsyllus spini, Ceraiopsyllus icnas).

1896. Meinert, Pulicidpe Danicse, p. 5.

1903. Kohaut, Magyar, bolhai, p. 45.

1903. Wagner, Horse Soc. Ent. Ross., XXXVI, p. 292.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, pp. 145-146.

1904. TiRABOsciii, Archiv. de Parasit., VIII, p. 273.

CERATOPHYLLUS GALLINUL.^ (Dale).

1878. Dale, Hist, of Glanvilles Wooton, pp. 291, 292 {Ceratopsyllusgallimd.se,

Ccratoptii/Uus lurdi part, Ceraiopsyllus rnerulx part, Ceraiopsyllus garridi

Ceraiopsyllus pyrrhidic, Ceraiopsyllus citrmellx, Ceraiopsyllus pratensis,

Ceraiopsyllus atricapilLc, Ceraiopsyllus cinereas part, Ceraiopsyllus caudali).

1901. Rothschild, Ent. Record, XIII, p. 284 {Ceratophyllus newsteadi).

190:*>. Wagner, Horaj Soc. Ent. Ross., XXXVI, p. 291 { Ceratophyllus newsteadi).

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, pp. 145-146.

CERATOPHYLLUS GRCENLANDICUS Wahlgren.

1903. Wahlgrex, Archiv fiir Zool., I, p. 183.

Host.—Myodes torq uatus.

Hahitat.—Greenland

.

CERATOPHYLLUS HENLEYI Rothschild.

1904. Rothschild, Entomologist, Jan., p. 3.

Hosts.— Gerbillus tarabuli^ Pachyuromys dapyxisi natronensis.

Hahitat.—Bir Victoria, Egypt.
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CERATOPHYLLUS HILLI Rothschild.

1904. RoTHHCTHi-i), Ndvitiit. Z(K)1., XI, j). 622.

Ifostii.—Beitomihipen tc/lhiia^ DdsijiiriiK v/veniiKs, I'drdiiwhs tidsiitd.

Ila7/Jf(ff.—\yeM Australia and Now South \\'alos.

CERATOPHYLLUS HIRUNDINIS Curtis.

1903. Wagxer, Honi- Soe. Ent. Rohs.. XXX VI, ]>. 292.

CERATOPHYLLUS ITALICUS Tiraboschi.

1904. TiR.\Bos(in, Archiv. <1<' Parasit., VIII, ]). 2»)t>.

Hosts.—3/;/.s- deeniiianus^ Mux luittus al<',iu(ii</ri)i<i^ Mus vniscnlvs.,

Mus silvatieus.

Hahitat.—Hilly.

CERATOPHYLLUS LAGOMYS Wagner.

1904. TiRABOScni, Arcliiv. di- I'arasit., VIII, ]). 2ti9.

CERATOPHYLLUS LUCIFER Rothschild.

1905. RoTHScniT.i), Xovitat. Zool., XII, ]>. 170.

7/o.sf.—Mlcrct Ks (li'Hiinnond!.

ll((hlt((t.—Alberta, Canada.

CERATOPHYLLUS MELIS (Leach) Curtis.

1896. Meinert, Pulicidii' Danica', p. 6.

1903. KoHAUT, ]MaiJ:yar. Ijolhai, |i. 44.

CERATOPHYLLUS MUSTEL^ Dale.

1878. Dale, Ilist. of GlanvilleH Wooton, p. 291 (J'/dcr iiutnl(/:r)

.

1898. Wagner, Hor;« Soc. Ent. Rcss., XXXI, p. n^V^.

1903. Rothschild, Ent. Mo. Mag., 2(1 ser., XIV, p. 14ri (I'n/r.r tmislrl.-r)

.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. L'6S.

CERATOPHYLLUS NOV./EGUINE.(E Rothschild.

1904. Rothschild, Novitat. Zool , XI, p. 629.

Host.—PetYwiehs 7\rffrayanus.

Ildhltat.—New Guinea.

CERATOPHYLLUS NUM.^ Rothschild.

1904. Rothschild, Xovitat. Zool., XI, p. 637.

IToxt.— Otomys hrant!.

lldhltat.—Cape Colony,
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CERATOPHYLLUS OCHI Rothschild.

1904. RoTHScniLJ), Novitat. Zool., XI, p. 628.

Host.—"An opossum."

Hahitat.—Victoria, Australia.

CERATOPHYLLUS OCTAVII Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. ()38.

Host.— Graphocularis hiurus.

Hahitat.—Cape Colon3\

CERATOPHYLLUS OLIGOCH.ffiTUS Wagner.

1903. Wagner, Hoto 8oc. Ent. Ross., XXXVI, pp. 290, 292.

Host.— '

' yogel

.

Hahitat.—Vegesack, Germany

.

CERATOPHYLLUS PENCILLIGER (Grube) Wagner.

190.3. Wahlgren, Archiv fiir Zool., I, ji. 182.

1904. TiRABOscHi, Archiv. de Parasit., p. 270.

HostK.—Myodes Jenita^us., Put(>riui< sihh'icvs.

Hahitat.—Norway and Siberia.

CERATOPHYLLUS PINNATUS Wagner.

1904. TiRABOscHi, Archiv. de Parasit., VIII, p. 271.

CERATOPHYLLUS PCEANTIS Rothschild.

1905. RoTHsrniLi), Novitat. Zool., XII, p. 155.

JTostK. ' Taniias spp., Sjh'rniopJiitus colwtihiavus.^ Putorias longi-

eaudatas^ ISciaras ahcrti.

Hahitat.—Arizona and Alberta, Canada.

CERATOPHYLLUS POLLIONIS Rothschild.

1905. Rothschild, Novitat. Zool., XII, p. 171.

Hostx.—MicrotuK driiiiiinoridJ /, KrotoiayH Kataratux.

H(d)!tat.—Al])erta, Canada.

CERATOPHYLLUS PSEUDARCTOMYS Baker, var. ACASTI (Rothschild)

Baker.

1905. Rothschild, Novitat. Zool., XII, \^. 168 {('erdlopJii/Uii!^ acdnt!).

HoKt.—Sciuro-pteras sahrinus.

Ihdiitat.—British Columbia.

CERATOPHYLLUS QUIRINI Rothschild.

1905. Rothschild, Novitat. Zool., XII, j.. 163.

Hosts.— Erotouri/K <j((j>j>i rl , Krotoiiujn sa,tar((ttis.

Hd>;tat.—\\hoY{M, Canada.
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CERATOPHYLLUS RECTANGULATUS Wahlgren.

190P,. W.vuLciKEX. Arcliiv I'iir Zool., I, p. 182.

Jlost.— Myvdexi leniiimx.

Ilahitat.—Norwiiy.

CERATOPHYLLUS RUSTICUS Wagner.

1903. Waonkh, Ilorje Soc. Ent. Ross., XXXVI, j). 288 und 292.

//as?;.—"Vogel."

llahltdt.—Yeg-esack, Germany.

CERATOPHYLLUS SCIURORUM (Schrank) Curtis.

1878. Dale, Hist, of Glanvilles Wooton, pp. 291 and 29:! ( l'u]vx (jlirls ])art).

189(>. Meineet, Pulicidfe Danica', p. <>.

190.'). KoHAUT, Magyar, bolhai, p. 4.'!.

190.3. Rothschild. Ent. ]Mo. Mao;., 2(1 ser., XIV, p. l+'i.

CERATOPHYLLUS SEXDENTATUS Baker.

1904. TiRAHoscHi, Archiv. de Parasit., VIII, j). 272.

CERATOPHYLLUS SILANTIEWI Wagner.

1904. TiRABosfHi, Archiv. de Parasit., VIII, p. 274.

CERATOPHYLLUS SPINOSUS Wagner.

1894. Wagnek, Hor* .Soc. Ent. Ross., XXVIII, p. 440 {Crrato/jln/llus arimu).

1903. Wacjner, Hone Soc. Ent. Ross., XXXVI, p. 287 and 292.

/AasY.—"Vog-el."

ILil>if<tf.—Vegesack, (Jormany.

CERATOPHYLLUS STYX Rothschild.

1903. Wa(;nek, llurj.'Soc. Ent. Ross., XXXVl, p. 292.

CERATOPHYLLUS TELCHINUM Rothschild.

190.5. RoTHSCHiLu, Novitat. Zord., XM, ]>. 1.53.

lloifts.—Evotoinijs (j(ij)j>ei'i^ Sort.!' rlehardxoii i.

Hahltat.—Bi'iti.sh Columbia.

CERATOPHYLLUS TERINUS Rothschild.

190.5. Rothschild, Novitat. Zonl., XII, p. 1,58.

Jfosf.— Sjx't'mopJulus colurnh'ian i/s.

llahltiit.—British (^olumhia.

CERATOPHYLLUS TERRIBILIS Rothschild.

1903. Rothschild, Novitat. Zool., X, p. 317.

IloKf.— Lagoiiiys pr!iicuj).^.

II(d>!titf.— Alljerta. Canada.
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CERATOPHYLLUS THOMASI Rothschild.

1904. RoTnsfHiLi), Novitat. Zool., XI, \). 625.

IToxi

.

— AeroJxdes j>y(jitiiV(i.

JLihltiit.—Australiii.

CERATOPHYLLUS TRISTIS Rothschild.

1900. Rothschild, p]nt. Record, XII, jj. .'56 {Tiiphlopi<iiUa trislis).

1904. Baker, Proc. U. S. Nat. Mus., XXVII, p. 451 {Ctcnophthiihuus trislw).

1904. Rothschild, Novitat. Zool., XI, p. 625.

CERATOPHYLLUS VAGABUNDUS (Boheman) Wahlgren.

1865. BoHEM.\N, Ofvers. of K. Vet. Akad. Forh., p. 576 [Pidex ntcinhanda),

1903. Wahlgken, Archiv fiir Zool., I, p. 184 {CeratophylliiK dl;/if(tllt<).

1903. Wahlgren, Eiitoin. Tidskr., July, p. 219.

Bost.—'i

JTuhitat.—Spitzber^'-en

.

CERATOPHYLLUS WICKHAMI Baker, var.

iEGER (Rothschild) Baker.

1905. Rothschild, Novitat. Zool., XII, j). 166 (Qr(tl()])lii/l/ns .-iger)

:

Hosts.—IWoniyscus arctic ax., Erotoiiiijs satnrattis.

CERATOPHYLLUS WICKHAMI Baker, var.

NEPOS (Rothschild) Baker.

1905. Rothschild, Novitat. Zdol., XII, p. 16S {Ceratupht/llns nepns).

Host.—SpilogaJe Jutifronx.

Hahitat.—British CoUiiiibiji.

CERATOPHYLLUS WOODWARDI Rothschild.

1904. Rothschild, Novitat. Zool., XI, \^. 623.

JIod.— \

Hahitat.—West Austral ia.

CERATOPHYLLUS ZETHI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 626.

Host.—Bettcmgia cu/t /'cuius.

Habitat.—Gippsland, Victoria.

Genus TYPHLOCERAS Wagner.

TYPHLOCERAS POPPEI Wagner.

1903. Wagner, IIora> Soe. Ent. Ross., XXX VI, p. 154.

1903. Rothschild, Ent. Record, XV, p. 196.

1904. TiRABoscHi, Archiv. de Parasit., VIII, p. 295.

Hoxt.—Mas sylvaticus.

Hahitat.—Veo'esack iu Germany; Tharaiidt in Saxony; England.
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Genus PAL^^OPSYLLA Wagner.

PAL^OPSYLLA DASYCNEMUS Rothschild.

1897. Rothschild, ThePjiit. Record, IX, No. 7, p. 159 {Tryph/opsi/Ild (Itisi/cueurKx).

1903. Waonkr, Hono Soc. Knt. Ross., XXXVI, pp. 140, 14L'.

PALiEOPSYLLA GRACILIS ( Taschenberg) Wagner.

1880. Taschenberg, Die Fli'>he, p. 96 (Ti/pldopsylld (jmcills).

1903. Wagner, Hoto Soc. Ent. Ross., XXXVI, pp. 140, 142.

PAL/EOPSYLLA ROSENBERGI (Rothschild) Baker.

1904. Rothschild, Novitat. Zool., XI, p. 639 (Ti/jildoccri(f< i-oaeiihergi).

Hosts.—Metachirus opposum, Dklelphys nzar».

Ilahifat.—Ecuador.

PAL.^OPSYLLA SIBIRICA Wagner.

1901. Wagner, IIor;e Soc. Ent. Ross., XXXV, p. 26 (Tiipliliip.^iilld .s'(7./r/m).

1903. Wagner, IIor;o Soc. Ent. Ross., XXXVI, \). 140.

Genus CTENOPTHALMUS Kolenati.

CTENOPHTHALMUS AGYRTES (Heller) Baker.

1903. Wagner, Ilorie Soc. Ent. Ross., XXXVI, i)p. 141, 148 (T!i,ihl,>pxi/lln

(((jyrfes).

1903. Wahlgren, Archiv fiir Zool., I, p. 189 ( Ti//>Jil<>pf!!/ll(i^ agi/rtt's).

1904. TiRAHOscHi, Archiv. de Parasit., VIII, j). 2SS (Ti/pJiln/n^y/hi aijt/i'lrx\

CTENOPHTHALMUS ANTIQUORUM Rothschild.

1904. Rothschild, Novitates Zool., XI, p. 643.

Host.—Dldiiphys anr'itd.

Habitat.—Tig'neti Zech, Brazil.

CTENOPHTHALMUS ASSIMILIS (Taschenberg) Baker.

1896. Meinert, Rnlicidic Danica-, p. 11 {Typldopujilln utix'niiillti).

1903. WAciNER, Hora> Soc. Ent. Ross., XXXVI, p. 141 {Typhl(ipi<yUa a^i^hitWix).

1903. Kohaut, Magyar, bolhai, p. 54 [TypldopayUa amtnilh).

1904. TiRAHoscHi, Archiv. de Parasit., VIII, ].. 286 {Typ}d<,/,.v//l(i (issiiiillis).

CTENOPHTHALMUS BISOCTODENTATUS Kolenati.

1903. KoHAUT, Magyar, bolhai, p. 5(5.

CTENOPHTHALMUS CAUCASICA Taschenberg.

1903. Wagner, Ilora' Soc. Ent. Ross., XXXVI, j). 141 ( Typldop.^yl/u cawasira).

CTENOPHTHALMUS GRANDIS (Rothschild) Baker.

1902. Rothschild, Ent. Record, XIV, No. 3 {TypldupKylla grandh).

1904. Baker, Proc. U. S. Nat. Mns., XXVII, p. 468.

Host.—Tam a is strict as.

Hahitat.—Branchtown, Ontario.
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CTENOPHTHALMUS MONTICOLA (Kohaut) Baker.

1904. KoiiAiTT, Ann. Mus. Nat. Hung., p. 86, {TifjiJifopfiylld. moidico/u).

Host.—Spalax moiiticola.

Hahitat.—Bosn ia.

CTENOPHTHALMUS ORIENTALIS (Wagner) Baker.

1903. Wagner, Horte Soc. Ent. Ross., XXXVI, p. 14'2 {Ti/pJdopxylki orientalia).

CTENOPHTHALMUS PROXIMA (Wagner) Baker.

1903. Wagner, Hoi-;e Soc. Ent. Ross., XXXVI, pp. 141, 147 { Typhlopsi^lla

proxima).

1904. TiRABOSCHi, Archiv. de Parasit., VIII, p. 292 {Typhlopsylla proxima).

Hosts.— Crocidura arauea, Mus sylvaticus.

'Habitat.—Caucasus.

CTENOPHTHALMUS PSEUDAGYRTES Baker.

1904. Rothschild, Novitat. Zool., XI, p. 641.

Hosts.— Scaloj)s aquaticux., Microtus drumondli, Microtus saturatt(f<.

Hahitat.—Alberta, Canada, and North Carolina.

CTENOPHTHALMUS TYPHLUS (Motschulsky) Baker.

1903. KoHAUT, Magyar, bolhai, p. 55.

Host.—Spalax hungaricus.

CTNOPHTHALMUS UNCINATA (Wagner) Baker.

1903. Wagner, Horse Soc. Ent. Ross., XXXVI, p. 142 {Typhlopsylla uncina(a).

1903. Wahlgren, Archiv fi'xr Zool., I, p. 188 {Typhloptiyllu uncinata).

Host.—Modes lemmas.

Hahitat.—Norway

.

CTENOPHTHALMUS WENMANNI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 642.

Hosts.— Perc/iij/sci/s If'ifcopus., Neotoma cinerea.

Habitat.—British Columbia.

Genus NEOPSYLLA Wagner.

NEOPSYLLA ALTAICA Wagner.

1901. Wagner, Hone Soc. Ent. Ross., XXXV, \t. 27 {Typhlopsylla altaica)

.

1903. Wagner, Hora? Soc. Ent. Ross., XXXVI, p. 141.

NEOPSYLLA BIDENTATIFORMIS Wagner.

1898. Wagner, Hor;<> Soc. Ent. Ross., XXXI, p. 292 {TyphlopftyUa sdosa).

1903. Wagner, Hone Soc. Ent. Ross., XXXVI, pp. 141, 143, 146.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 292.

J
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NEOPSYLLA PENTACANTHUS (Rothschild).

1897. RoTnscniLD, The Ent. Record, IX, No. 3 {TijpliJopi^ylla pentacantJiuif).

1903. Wagner, Horte Soc. Ent. Rohs., XXXYI, pp. 141, 14(3.

1904. TiRABOscHi, Archiv. de Parasit., VIII, p. 293.

Subfamily DOLICHOPS^'T^LIlSrvB Balcei-.

Genus DOLICHOPSYLLUS Baker.

DOLICHOPSYLLUS STYLOSUS Baker.

1903. Baker, Proc. U. S. Nat. Mus., XXVII, p. 418 {CeratnphyllHfi stylosuf;).

Family CTENOPSYLI.ID.E Baker.

Genus CTENOPSYLLUS Kolenati.

CTENOPSYLLUS AGANIPPES Rothschild.

1904. Rothschild, Novitat. Zool., XI, j). 047.

Host. IIUS 8p.

Hahitat.—Cape Colon}-.

CTENOPSYLLUS ALPINUS Baker.

1903. Wagner, Hora? Soc. Ent. Russ., XXXV], p. 151 {ClcnopKijlIn alphiu).

1904. TiRABoscni, Archiv. de Parasit., VIII, p. 28.5 (Ctfuojixi/lhi (ilphi(t).

CTENOPSYLLUS BIDENTATUS (Kolenati) Wagner.

1903. Wagneh, Hora- Sot-. Ent. Ross., XXXVI, p. 151 (( 'h'„o/»<,/l/<i hiiJeriUila).

CTENOPSYLLUS BROOKSI Rothschild.

1904. RoTiisciiiU), Novitat. Zool., XI, p. ()4y.

Hosts.— ]*ut<tr!iis r!cJi((r<Jsonl., J*>itorliis I(HH/!c(iiidatiis^ Mustela

americand.

Hahitat.—Britisii Columbia and Alberta, Canada.

CTENOPSYLLUS GRANTI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 046.

Host.—" Macro prolxtKctdeKs.
"

Hahitat.—Cape Colony

.

CTENOPSYLLUS HYGINI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 050.

Host. —Patorliis rlrliardsonl.

Hahitat.—Alberta, Canada.

CTENOPSYLLUS HYRTACI Rothschild.

1904. Rothschild, Novitat. Zool., XI, p. 652.

Hosts.—Lutreola. ene'i'ijitmcaos^ Sorci' ohscxrus.

Hahttat.—V>Y'\i\s\\ (^olumbiii
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CTENOPSYLLUS MUSCULI (Duges) Wagner.

1896. Baker, Canad. Ent., XXV^III, p. 85 {Typlilopsylla mexlnma).

1896. Meinert, Pulicidic Danica3, p. 10.

1903. Wagner, Hone Soc. Ent. Ross., XXXVI, pp. 150, 152.

1903. KoHAUT, Magyar, bolhai, p. 58.

1904. Baker, l^roc. U. S. Nat. Mas., XXV^II, p. 430 {Ctenopnyllus mexicanus).

1904. TiRABOSCHi, Arcliiv. de Parasit., VIII, p; 277.

Habitat.—Mexico and the United States.

CTENOPSYLLUS PECTINICEPS Wagner.

1903. Wagner, Hora? Soc. Ent. Ross., XXXVI, p. 150.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 283.

CTENOPSYLLUS SIBIRICUS W^agner.

1903. Wagner, Hokto Soc. Ent. Ross., XXXVI, p. 151 {ClenopsylJa sihirica).

CTENOPSYLLUS SILVATICUS (Meinert) Baker.

1903. Wagner, Hora? Soc. Ent. Ross., XXXVI, p. 151 {Ctenopni/Jla silvatica),

CTENOPSYLLUS SORECIS (Dale) Baker.

1878. Dale, Hist, of Glanvilles Wooton, p. 291 { CeratophyUus sorecis).

1880. Taschenberg, Die Flohe, p. 96 {Typhlopsylla gracilis).

1903. KoHAUT, Magyar, bolhai, j). 56 {TyphlopsyUa gracilis).

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 145.

1904. Baker, Proc. U. S. Nat. Mus., XXVII, p. 452 iQenop.v/Uus gracilis).

CTENOPSYLLUS SPECTABILIS (Rothschild) Baker.

1903. Wagner, Hora? Soc. Ent. Ross., XXXVI, p. 151.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 282.

CTENOPSYLLUS TASCHENBERGI Wagner.

1903. Wagner, Hone Soc. Ent. Ross., XXXVI, pp. 150, 151.

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 284.

Genus STEPHANOCIRCUS Skuse.

STEPHANOCIRCUS DASYURI Skuse.

1903. Rainbow, Record Austrl. ]\lus., V, p. 53.

1903. Rothschild, Novitat. Zool., X, p. 319.

1905. Rothschild, Ent. Mo. Mag., XVI, p. 61.

Hosts.—Bettongia 'penicillata., Mus relutinus^ Perameles gunni.

Hahitat.—West Australia and Tasmania.

STEPHANOCIRCUS MINERVA Rothschild.

1903. Rothschild, Novitat. Zool., X, p. 319.

Host.—DldeJphys azarse..

Hahitat.—Sapucay, Paraguay.
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STEPHANOCIRCUS SIMPSONI Rothschild.

1905. RoTHiscHiLD, P:nt. Mo. Mag., XVI, p. 61.

IIostK.—J///.S' velutinus^ DanyHrun marufatus.

Ilahitat.—Taymania.

STEPHANOCIRCUS THOMASI Rothschild.

1903. Rothschild, Novitat. ZooL, X, \>. 318.

Ho8t.—Mu>< fere (din ^/.v.

Ilahitat.—Northwest A ustralia.

Family HYSTRICHOPSYLLID.E Baker.

Genus HYSTRICHOPSYLLA Taschenberg.

HYSTRICHOPSYLLA DIPPIEI Rothschild.

1902. Rothschild, Ent. Record, XIA", No. 3.

1904. Baker, Proe. U. S. Nat. Mus., XXVII, p. 4()8.

Hosts.—Putorius Jongicaudatus., Lutrcola eneryioiu'iKKs.

Ilahitat.—British Cohimbia and Alberta, Canada.

HYSTRICHOPSYLLA NARBELI Gallr-Valerio.

1900. Galli-Valekio, Archiv. de Parasit., Ill, pp. 96-lUO.

1904. TiRABOscHi, Archiv. de Parasit, VIII, p. 301.

Host.—Jlicrotus V i'lxdix.

Ilahitat.—Italy and Switzerland.

HYSTRICHOPSYLLA TALP.flE (Curtis) Rothschild.

1903. Wahlgren, Archiv fiir ZooL, I, p. 188 {IhiMricltopxijUn uhlvsiceps).

1904. Tiraboschi, Archiv. de Parasit., VIII, p. 299.

Hahitat.—Sweden

.

HYSTRICHOPSYLLA TRIPECTINATA Tiraboschi.

1902. Tiraboschi, Boll. dellaSoc. Zool. Ital.

1903. Tiraboschi, Archiv fiir Hygiene, XLVI, p. 257.

1904. Tiraboschi, Archiv. de Parasit., VllI, p. 297.

Host.—Mas iiiiisculus.

Habitat.—Rome.

Family CFRATOPSYLLID.F Baker.

Genus CERATOPSYLLUS Kolenati.

CERATOPSYLLUS ^GYPTIUS Rothschild.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 83 {(ArulopaylUi).

Host.— Taphozous perforatus.

Hahitat,—Near Cairo, Egypt.
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CERATOPSYLLUS CAMIKM Rothschild.

1903. RoTHsriiiM), Novitat. Zool., X, p. o23 {(Jemtupi^ijlla).

Host.—''K hat:'

Ilalntat.—West Australia.

CERATOPSYLLUS CAMINiE Rothschild var. REDUCTUS ( Rothschild) Baker.

1903. Rothschild, Novitat. Zool., X, p. 323 {Ceratupfii/lla reductus).

Host.— Vespertltlo nuicropvs.

Habitat.—Melbourne, Australia.

CERATOPSYLLUS CONSIMILIS Wahlgren.

1903?. WAHLciREN, Results of Swedish Zool. Exped. to Egypt and the White

Nile, 1901.

Host.—JRhinojx) hi<(. nlicroj)JiyUimi

.

Hah itat.—Eo-ypt.

CERATOPSYLLUS CROSBYI Baker.

1905. Bakek, see p. 137.

Host.—Little brown bat.

Hahitat.—Kockport, Missouri.

CERATOPSYLLUS DICTENUS Kolenati.

1903. KoHAUT, Magyar, bolhai, p. 6-5.

CERATOPSYLLUS DISTINCTUS Rothschild.

1903. Rothschild, Novitat. Zool., X, \^. 325 {(Jenitop.ii/Ua).

Host.— '(

Hahitat.—Villa Rica, Paraguay.

CERATOPSYLLUS ELONGATUS Curtis.

1903. KoHAUT, Magyar, bolhai, p. 60.

CERATOPSYLLUS FOSTER! Rothschild.

1903. Rothschild, Novitat. Zool., X, p. 324 {Ccralupsii/hi).

Hosts.—Molossus ho/iarioisis, Nijctivotn us latlcandatus.

Hahitat.—Sapucay, Paraguay.

CERATOPSYLLUS HEXACTENUS Kolenati.

1903. Kohaut, INIagyar. bolhai, p. <)3.

CERATOPSYLLUS INSIGNIS Rothschild.

1903. Rothschild, Novitat. Zool., X, p. 319 {CcTatopsijlla).

Host.—Myotis 1 1(cifag us.

Hahitat.—Ontario, Canada.
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CERATOPSYLLUS JUBATUS Wagner.

1903. KoHAUT, IMagyar. bolhai, p. (il.

Hahltat.—Hung-ary

.

CERATOPSYLLUS MARTIALIS Rothschild.

1903. RoTiiwHUJ), Novitat. Zool., X, p. 322 {('cndupsi/Ud).

Hoxt.—Nydlnoiii as <(cdahnlot<Hs.

Hahltat.—Island of Reunion.

CERATOPSYLLUS PALPOSUS Rothschild.

1904. RoTHscmi.D, Novitat. Zool., XI, p. 652 [Ccratupsi/llu).

H<M.—""Brown bat."

Hahltat.—British Colunil)ia.

CERATOPSYLLUS PENTACTENUS Kolenati.

1903. KoHAUT, Magyar, bdlhai, }>. ()4.

CERATOPSYLLUS SIGNATUS Wahlgren.

1903. Waiilgken, Arrhiv fi'ir Zool., I. p. 189 (C\'ralojK'<i/ll(( si</ji(Ua).

Host.— Nijcthioiti us plfcatus.

Hahltat.—Java.

CERATOPSYLLUS UNIPECTINATUS Wagner.

1903. KoHAUT, Magyar. l)olluii, p. (iO.

Host.—Rh biolopli Its fei'rinii-r<i a In urn

.

Hahltat.—Hungary.

CERATOPSYLLUS WAGNERI Kohaut.

1903. Kohaut, Magyar. ))olhai, p. 62.

Host.—MyatIs vn/otls.

Hahltat.—Hungary

.

CERATOPSYLLUS WOLFFSOHNI Rothschild.

1903. KoTH.scJiiL]), Novitat. Zool., X, }>. 321 {(Ji'mtujisii/ld).

Hosts.—Myotls )u</rlca,>is^ J/yotls dlhcscois.

Hahltat.—Sapucay, Paraguay, and Valparaiso, Chile.

SUPPLEMENTAL HOST INDEX.

Class AVES.
Eudyptes clusocome Parapi^nlbiH hniyiconiiK Enderleiu.

Gallus domesticus Piilex irritans Liinu^UH.

Class MAMMALIA.
Order MARSUPALIA.

Family DASYl^RH^.E.

Dasyurus maculatus StepJidiiorirnis Kiinjiftoni Roths^fhild.

Dasyurus viverinus Ceratophyllus hilli Rothschild.
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Family DIDELPHYID^.

Didelphya aurita (JtcnophllMlmus aiitlquoruyn Rothschild.

Didelphys azarse FahrupsyUu roHenbergi ( Rothschild ) Baker.

Stephanoclrcus minerva Rothschild.

Marmosa elegans CeraUrphyllus califurniciis Baker, var. ouii/inidniK

(Rothschild) Baker.

Metachirus opposum Pnhmpsy/la rosenbergl ( Rothschild) Baker.

Family MACROPODIDiE.
Bettongia cuniculus Ceratophyllus zethl Rothschild.

Bettongia penicillata Ceratophyllua Idlli Rothschild.

Stephanonrcus dasyuri Skuse.

Family PERAMELID^.
Perameles gunni Stephanodrcus dasyuri Skuse.

Perameles nasuta Ccratophylhts Mill Rothschild.

Perameles raffrayanus Cerafophyllus nurmr Rothschild.

Family PHALANGERlDit].

Acrobates pygmaea Cerutophyllns tJiuniasi Rothschild.

Family PHASCOLOMYID^.
Phascolomys mitchelli Lyrupxylln. iiovus Rothschild.

Order EDENTATA.

Family DASYPODID^F.
Cataphractus minutus M(UacopsyUa agenoris Rothschild.

Muletia septemcincta Iihop(do])syllns cIcop]toidis (Rothschild) Baker.

Tatusia novemcincta Jih<>p(dop!<yllus australh (Rothschild ) Baker.

Zaedyus (' Dasypus ' ) minutuu M(d(ic()pi^yUa agnioris Rothschild.

Mcdaropmilln gromrentris Weyenbergh.

Order GLIRES.

Family CAVIID^F.

Procavia capensis Fulcx creusir Rothschild.

Procavia erlangeri Pule.v isidis Rothschild.

Family DIPODID.E.

Alactaga (Dipus) jaculus Fide.r cJwujns Rothschild.

Pide.r chepJirenxix Rothschild.

Pulex deopatrn' Rothschild.

Pidex pyramidix Rothschild.

Family HYSTRICID^E.

Hystrix cristata Pidcx riggenbachi Rothschild.

Family LEPORID/E.

Lepus aethiopicus Pidcx deopatric Rothschild.

Lepus glacialis Iloplopsyllus glaciaUs (Taschenberg) Baker.
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Family MUKID.E.

Acomys cahirinus Pulex alternnns Wahlgren.

Fukx ehcpJtroms Rothschild.

Acomys witherbyi Pulex chfiopi^ Rothschild.

Arvicanthis testicularis Pnlex cheojns Rothschild.

Pulex deopatrse Rothschild.

Pulex nubicus Rothschild.

Crieetomys sp Pulex a'quisetosus Enderlein.

Dipodillus waters! Pidex cheopis Rothschild.

Pulex cleopafrx Rothschild.

Evotomys gapperi OrcJoplnjUus (piirini Rothscliild.

Cerntophyllus telchmmn Rothschild.

Odontopsyllus telegoni (Rothschild) Baker.

Evotomys saturatus Cernfophyllus vnckhand Baker, var. pcyer (Roths-

child) Baker.

Cerntopliyllus pollionis Rothschild.

Cerntophylhis quirird Rothschild.

OdontopiiyUus charlottensix Baker.

Gerbillus pygargus Palcx deopatnv Rothschild.

Gerbillus robustus Pulex cheopi!< Rothschild.

Pidex nnbicas Rothschil<l.

Gerbillus si) Pnlex gerhilll Wagner.

Gerbillus tarabuli Ceratojihyllus henleyi Rothschild.

Pulex mycerini Rothschild.

Pulex ramesis Rothsc;hild.

Lemmus ('Myodes') lemmus Ceratophyllus pencUliger {(iruhv) Wagner.

Ceratophyllus rectangtdatus W^ahlgren.

Ctenophthalmus unchiatd (Wagner) Baker.

Lemmus ( 'Myodes') torquatus Ceratophyllus grmdandicus Wahlgren.

Meriones rex Pulex regis Rothschild.

Microtus drummondii Ceratophyllus ahantis R( )tlischild.

Ceratophyllus lucifer Rothschild.

Ceratophyllus pollionis Rothschild.

Ctenophthalmus pseudagyries Baker.

Odontopsyllus telegoni (Rothschild) AVagner.

Microtus nivalis HyxIrichopsyUa narbell (xalli-Valerio.

Microtus saturatus ..( 'lenuphthalmus psendagyrtes Baker.

Mus ferculinus Slcjiluowcircus tlioiiiasi R( ithschild.

Mus gentilis I'idex cheopls Rothschikl.

Mus musculus Ceratophyllus italicus Tiral)(>sclii.

Ilysfrichopsylla tripect'niata Tirahoschi.

Mus norvegicus (
' decumanus

'
) Ceratophyllus italicus Tirahoschi.

Puh'x mvxinus Tiraboschi.

Mus rattus Rliynchoprion avcata ( Enderlein ) Baker.

Mus rattus alexandrinus Argopsylla rhyndiopsyUa (Tirahoschi ) Baker.

Ceratophyllus italicus Tira))oschi.

Pulex murinus Tiral)oschi.

Mus sylvaticus Ceratophyllus italicus Tirahoschi.

Ctenophthalmus proxinta ( Wagner) Baker.

Typhlocerus jmppei Wagner.

Mus sp Ctenopsyllus agan ippes Rothschild.

Mus velutinus Stephanocircus d((syuri Skuse.

Stephanocircus sbnpjsoni Rothschild.

Proc. N. M. vol. xxix—05 11
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Neotoma cinerea Ceratoplujllus ag'dh Rothschild.

('Ictiojilitliahinis iirmiKnd Koth^cliild.

0(loid()j»ii/UuN rharloUensix Baker.

Otomys branti CeralnpJii/Uu.^ (igrippin-.v Rothschild.

I'vlc.r rridos Rothschild.

Otomys unisulcatus Oralo/ihylliiK (U/rippimr Rotlischild.

Pachyuromys duprasi natronensis ('rrnlo/ilii/Un.'i linilri/i Rothschild.

J'lilc.r rdiiii'si.^ Rothschild.

Peromyscus arcticus (_'er<il(ij>Iii//hi.^ irh-klidiiit lialicr, var. uijcr Koths-

child) Baker.

OdunUypxyllaii chdi-lDttcnxin Baker.

Peromyscus canadensis Cinydajdii/lhix I'ujdiorhi Rothschild.

Peromyscus leucopus (_'t('i/()j>ili(diui(s iren man i Rothschild.

Odoidupni/lluii cliarlottenKis Baker.

Family OCTODONTID/E.

Akodon albivener Jihopalopsi/llKs siiiionsi (Rothschild ) Baker.

Kerodon boliviensis J!li<)j>(di>j)si/llns conciius (Rothschild) Baker.

Neoctodon simonsi Rliopdlopt^ijlhix .^tiuoiiKi ( Rothschild) Baker.

Ochotona [ 'Lag'omys' )
princeps Cercdojiln/lhi.^ ii</ilis Rothschild.

(yraiophijllun tcrrihdia Rothsch i 1 d

.

Octodon degus IDiopa/op.sylln.s corfidii (Rothschild) Baker.

Family SCIURID.E.

Arctomys flaviventer avarus Ccrdloplii/Uu.'^ (lauixinth Rothschild.

Citellus ('Spermophilus' ) co\xiVL\\>i2inVi^.Ceraluphiillu^ pmodh Rothschild.

Ceratoidu/llus terirms Rothschild.

Citellus ('Spermophilus') IZ-lineatus .. CeratopJu/Uus baccJd Rothschild.

Citellus ( ' Spermophilus' ) sp Ceridophyllus acutvs Baker.

Eutamias quadrivittatus affinis Ci-ratopbyllus eumolpi Rothschild.

Sciuropterus sabrinus Cendophyllns pseudarctomiia Baker, var. acuxli

(Rothschild) Baker.

Sciurus aberti CeraiojjhyUus paxuditi Rothschild.

Sciurus richardsoni haileyi Ceratophyllus agilis Rothschild.

Tamias borealis Ccrtdnphyllus eunioJpi Rothst'hild.

Tamias sj > -
( 'cratophyllus pnantis Rothschi id.

Tamias striatus (^tcuojddhahnux yraxdh (Rothschild ) I Utkcr.

Xerus capensis Fidex crdli Rothschild.

Family 8PALACID.E.

Spalax hungaricus Ctciifi/ddlialinns lypjd.nn (INIotschulsky ) Baker.

Spalax monticola ('trvnjilithiihnn.s /nuidlro/ii (Kohant) Bakei'.

Order INSECTIVORA.

Family EKINACEID.E.

Erinaceus aethiopicus I'idc.r c/eopatnc Rothschild.

I'-idi.r paUidns Taschenberg.

Erinaceus albiventris J'ldr.r jxdlidas Taschenberg.

Family SORECID.E.

Crocidura aranea ('Icnoj/ldliahniis praxhita ( Wagner) 1 >aker.

Sorex obscurus - - <'l('ii()pxyllas liyyiiii Rothschild.

Sorex richardsoni (A'valojdiyUnx tc/rliivniii Rothschild.
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Family TALPID^E.

Scalops aquaticus Ctevuphth.nlin v^ ptifudngiirtrs Baker.

Order CHIROPTERA.

Family NOCmLIONlD.F.

Molossus bonariensis ( 'cratopsyllus fosferi Rothschild.

Nyctinonius acetabulosus Ceratojjsyllus martialis Rothschild.

Nyctinomus laticaudatus Ceratopsyllus fosteri Rothschild.

Nyctinomus plicatus Ceratopsyllus signatus Wahlgtvii.

Rhinopoma microphyllum CcratopsyUns consimilis Wahlj^ren.

Taphozous perforatus CcratopsylluK sgyptius Rothschild.

Family RHINOLOPHID.E.

Rhinolophus ferrum-equinum <'cr(tt(>p>tiillitH nitipertiiuitn.s Wu<,nuT.

Family VESPERTILIONID.F.

Myotis albescens Cmttupxi/lhts ivalffaohnl Rotlischil<l.

Myotis lucifugus CeraU>}»<yllus hii<'i<jnis Rothschilil.

Myotis myotis CcratopsyUns ivayneri Kohaut.

Myotis ('Vespertilio' ) nigricans Cerotojisylliis wolffsoliui Rothscliild.

Vespertilio ('Myotis') macropus Crratopsylhis cam'nnv Kothscliild var. ndnchix

(Rothschild) Baker.

Order UNGULATA.
Family TAYASSUID.F.

Dicotyles labiatus Ixhojxi/dpsi/lliAn onslTidis (Rothschild ) Ikikci'.

Order FER^E.

Family CANID^F.

Canis griseus M((UicopsyU(t androcli Rothschild.

Canis latrans -
.( 'rrotojtJiylhis ncamantis Rotlischild.

Canis mesomelaa < 'tcttoccphidiis ronis (Curtis) Baker.

Speothos venaticus lUiopalopsijIhis dudralis (Rothschild ) Kuker'.

Vulpes niloticus. I'nlr.r j)(dlidn.s Taschenberg.

Vulpes vulpes < 'li;itnp.'<yll(i ndprs (IMotscluilsky ) r.akcr.

Family FFLID.E.

Felis caracal I'idc.r crensir Rothschild.

Family IIY.FNID.F.

Hyaena hyaena Piilc.r pallidnx Taschenl)er^.

Family MUSTELID/F.

Lutreola ( 'Putorius' ) energumenos. . I fyxtrichapsylla. dipjnei Rothschild.
( 'crdtajdiy/liis acamardis Rothschild.

Ctenopsyllns Jiyijini Rothschild.

Meles taxus Clurtopsylla trichosa Kohaut.

Mephitis spissigrada Ccrntophyllus acamantis Rothschild.

Mustela americana ( 'leitojisylhis Itrooksil Rothschild.

Mustela itatsi , Clurtopsylld mikudo Rothschild,
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Putorius longicaudatus Ceratophyllus abaniis Rothschild.

Ceratuphyllus agilis Rothschild.

CeratophylhiH pceantis Rothschild.

Ctenopsyllus brooksi Rothschild.

Hystrichopsylla dippici Rothschild.

Putorius putorius Chsetopsylla rothscMldi Kohaut.

Putorius richardsoni Ctenopsyllus brooksi Rothschild.

Ctenopsyllus hygini Rothschild.

Putorius sibiricus Ceratophyllus pencilliger (Grube) Wagner.

Spilogale latifrons Cendophyllus vnclhami Baker var. nepos (Roths-

child) Baker.

Spilogale phenax Anomiopsyllus californicus Baker.

Zorilla striata Pulex erUli Rothschild.

Family URSID^.

Ursus arctos - Clurtopsylla strandi (Wahlgren) Baker.

Ch:rto]>sylla taherculaticeps ( Bezzi ) Baker.

Ursus horribilis ChtvtO))syUa ursi f Rothschild) Baker.

Family VIVERRID.E.

Genetta dongolana Fulex cheopis Rothschild.

Pulex nuhicus Rothschild.

Herpestes albicauda Pulex nubicus Rothschild.

Herpestes badius Ceratophyllus dorippse Rothschild.

NOT IN ABOVE LIST.

Graphocularis biurus Ceratophyllus octavii Rothschild.

Lestris parasitica Ceratophyllus angtdatus Wahlgren.

Suricata tetradactyla Pulex erilU Rothschild.

"Macro proboscideus " Ctenopsyllus granti Rothschild.

"Spreo bicolor" Pulex creusse Rothschild.
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CERATOPHYLLUS ARVENSIS Dale.

1878. Dale, Hist, of Glanvilles Wooton, p. 292.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 146 { Ceratopsi/Ihis)

.

/fa<^?^.—"Skylark.'^

Hoh'itdt.—England.

CERATOPHYLLUS TROCHILI Dale.

1878. Dale, Hist, of Glanvilles Wooton, p. 292 {CeraiopsiiUns)

.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, ]>. 146 {(Wiitopsi/Uus).

Host.—"Willow-wren.''

Hah /'tat.—England.

CERATOPHYLLUS VISCIVORA Dale.

1878. Dale, Hist, of (ilanvilles Wooton, p. 292.

1903. Rothschild, Ent. Mo. Mag., 2d ser., XIV, p. 145 {Cerntopsyllus).

//^.s?5.—" Stono-thnish."

ILihitdt.—Eno'land.
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abantis l:!2. 140, 161, 1G4

acamantis M<'>, lfi2, 1(53, 104

acasti, pseudarctomys var 150,162

«ro.-i// --iiseiidarctomys var. acasti IbO

acutus 1 :>), 146, 162

ajger, wickhami var 1."'2, 161, 162

xge.r= wickhami var. feger 152

tegyptius 1.57. 163

cTMa.s^galliiia' 14S

requisetosus ; 140, 161

aflinis 130, 144, .T,\s', SS2, 1,35, 4.W

aganippes 155, 161

agenoris 126, 127, 138, 160

agilis 133, 140, 162, 164

agrippinre 146, 162

agy rtes 1 53, /,/,S, l,r,H, f,59, WO
ahaliB 146

alacurt 139, .•>//;, /,;3/„ !,i;i

alaskensis 133, 387, 39/,, 1,1,0, l,5<.)

alladinis 147

alpinus 136, 155, 1,27, !„92, l,r>9

altaica 154, 1,1,8, l,.'>S

alternans 140, 161

ambulans 121, 138, !,?>9, hh7

americana (H YSTRICHOPSYI.LA ) 137,

americana (TYPHL()PSVLLA)=rERATO-
PHYLLTS ignotus ',m,!,!,3

androcli 126, 127, 138, 163

angulatus 147,164

anomalus 128. 130, 144, 378, 381, 1,35, 1,59

ANOMIOPSYLLIN.E 127,140

ANOMIOPSYLLUS. . . 127, 140, 377, 1,25, 1,26, 1,52, 1,63

anti(]Uorum 135, 153, 160

^i;/(a?w>te)a =SIPHONAPTEHA , . . . 372

^pto-a=SIPHONAPTERA 372

arctomys 134, 388,1,11, khO, h59

ARGOPSYLLA 125, 138

arizonensis 134, .?A'S, hl5, hW
armatus L,hO, h59

arvensis 166

asio 132, 388, 1,06, 1,1,0, 1,57

assimilis 153, ',!,9, ',58, .',59, ',00, 1,67

assimili.s=a.gyTies /,i,8

Wisiiii (7/.s= pseudagyrtes 1,51

a/r/-=^irrltans . i i.J6"

alrica}jpiliv=^ga\\m\\\-M 148

australis 130, 143, 160, 163

auritus 1,67

avium 385

a('('(Uft=spinosus 151

ai'iM)ft=gallinae 44.?

r'age.

bacchi 134, 147, 102

bidentatiformis 1 29, 15 1, /, ',.</, f,58

bidentatus 1.55, .',52

bifascialus --^aiyx /,.',;"

i/s?)/i'/r»Yrt^/.s=bi.soct(>dentatus .',1,9

bisoetodentatus 129. 153, S7l,/,/,:i, i,GO

bisseptemdentatus 1,67

boldsi 130, 143, 378, 380, 1,35

boleti 1,67

brasi 1 iensis 1 29, 37S, 379, 1,35, 1,58, .',59

brooksi 136, 155, 163, 164

bruneri 135, 388, h 13, ',hO, 1,59

ciBCata 125, 137, 161

californicus (ANOJIIOPHYLLU.S) 140, 164

califomicus (CERAT( )PHYLLUS ) 133,

3S7,S95,!,',0.!,58

californicus var. endy mionis 147, 160

camiiue 158

caminie var. rednctus 1.58, ]<;3

canaden.sis 133, .te'8, /,07 ,W
canis . 129, 131, 145, 163, 371, 38!,, /,38, /,58, .',61, /,62, .',63

caucasica 153

caMca,sica=typhlus /,,';;

ca«fta^'=gallinula! 148

(^ERATOPHYLLUS 129,

131, 132-135, 146-152, 16(;, 370,

371, 377, 385-!,20,l,.',O-/,l,S, 1,67, !,68

C'cratoi)h!/Uat=CERATOPf<YhLVS /,5/,, r,55

=^CTENOCEPHALrTS 1,39

-=CTENOPSYLLUS 1,56, 1,5!,, !,55

^DASYPSYLLUS : 146

= D()LICHOPSYLLUS 13.5, 1.55

=0DONT0PSYLLUS 14.5, 146

=SPILOPSYLLUS 145

r.V;mtop,«y«o=CERATOPSYLLUS. 1.57, 1.58, 159, ',55

CERATOPSYLLID.E 124, 137, 157-1.59

CERATOPSYLLUS 137,

157-1.59, 367, 371,377, !,32, 1,5!,-!,57

Cem<op.s?/M«s=(:ERATOPHYLLUS 148, 166

CH7ET0PSYLLA 127, 128, 139-140

charlottensis 131, 145, 161, 162, 386, 390, !,!,!

cheopis 141, 160, 161, 164

chephrensis 141, 160,161

ciliatus 1 33, 387, 397, ', ',1, /,.W

CMie)-ea'=gal linte '. 118

cinerex^gnUiuuhxi 148

rt7rtneHa=gallinulic 14S

cleophontis 130, 143, 160

cleopatrie 111,160,161,162

cocy ti 130, 143

coloradensis i:!4, 388, /,17, 1,1,1,1,60

167
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Hagc.

eolumba! H7, /,/,i, /,n7

ooiK!itiis 130, 143, 1()2

conformis 1-11

consimilis (CERATOPHYLLUS) U7,Uh',r,S

consimilis (CERATOPSYLLUS) 158,163

corfidii 130, 144, 162

crosbyi 137, 158

creiisfe. 141, 160, 163, 164

CTENOCEPHALUS 129,

131, 145, 371,377, 381,-385, /,3S-!,39, i63

Clenocephalus=SPlhOPSYhhUS 131

acno?w/«s=CERATOPHYLLUS 371

CTENOPHTHALMUS 129,

135, 153-154, 371,377, .',20-1,25, 1,1,8-1,51,1,67

CV«i03J/(^/mimMS=-CERAT0PSYLLUS 152

=CTENOPSYLLUS 1,52

Oe«0i>si/?ta=CTEN0PSYLLUS 136,155,156

CTENOPSYLLIDyE 124, 136, 155-157

CTENOPSYLLUS 136,

155-156, 371,377, 1,26-1,30, /,52-t,53

Clenopsyllus=GERATOVHYLhVS 1,1,2

cuniciUi=\epoTis 145

cuspidatus .',35,1,60

dalei

Dasypsyllus 129,

dasycnemis 153, 1,1,9,

dasyuri 156, 160, 161, 1,53,

dentatus 131, 145, 386, 390, 1,1,1,

Dermatophilus^SARCOPSYLhA 371,,

dictenus 158, 45i,

riifif?7aZ/.s=vagabundus

dippiei 137, 157, 163, 164^

distinctus 137,

divisus lSi,3SS,l,16,/,U.,

DOLICHOPSYLLIN.E 127, 135,

DOLICHOPSYLLUS 127, 135,

dorippse H",

dryas ii^:

dryas, sciurorum var.— d ryas

dugesii 129, 378, 379, 1,35.

dugesil, irritans var. =dugesii

147

146

1,60

1,57

1,62

1,33

1,61

152

1,68

158

1,60

155

155

164

1,59

1,1,2

.',59

1,35

echidnse 1,35, h57

ECHIDNOPHAGA 124, 138, 1,39, 1,63

elongatus 158, 1,51,, 1,61

endymionia, californlcus var 147, 160

cnd2/mo?MS=californicus var. endymionis. . 147

enneodus=canis 1,38

eremieus 3S8, 1,17, 1,1,2, 1,59

eridos 141,162

erilli 141, 162, 164

erinacei 145, 1,39, .',60

eumolpi 133, 147, 162

euphorbi 133, 148, 162

fasciatus 148, 371, .',1,2. 1,58, 1,59, 1,60, 1,68

feUs=c&.ms 131, 145, 385, 1,38

fosleri 137, 168, 163

fraternus 135, 1,20, 1,23, 1,50

fringillEe 148, W, 1,57

/rt)'om=- fasciatus 148

gallinacea .... 125, 138, 374, 375, l,Sl„ 1,57, U61, 1,62, 1,63

gallin:t! 129, 148, 371,385, l,U2, 1,57, i,59, 1,61

galliiiul;e 148

garei 1,68

<7arr«it=gallinula; 148

Page.

genalis 135, !,20, 1,21,, 1,50, .',60

gerbilli 141 , 161

gigas 135, /,20, 1,21, 1,50

r//tfe«('/=wiekliaiiii /,/,.s

glacialis 1 30, 144 , 160, /,;«, 1,58

!/l/ris=ermncei 145

=sciuroriim 151

/y/o6iccps= vulpes 140, /,3S

goniorephalus=\epoT\ii 145, /,39

GONIOPSYLLUS 128, 140

gracilis 1 53, /,52, /,60

gracilis=iiorecis 156

grandis 135, 153, 162, 1,68

granti 155, 164

grcenlandicus 132, 148, 161

grossiveiitris 126, 127, 139, 160, /,57

c/rossivenlris BakiT=iigeiioris. 126, 138, 376, 1,31,, >,57

HECTOPSYLLA 371,375, 1,31,, 1,63, 1,68

HECTOPSYLLID-E 123, 373, 375, hSh

henleyi 148, 161, 162

hcsperomys 136, h27 , 1,28, 1,52, 1,59

hexactena\fLT.petn)politanii = pt^tropo\ita,nus. 1,56

hexaetenus 158, 1,55, 1,60, 1,61, 1,68

hilli 149, 159, 160

hirsutus 134, 387, 392, 1,1,3, 1,59

hirundinis 149, 1,1,3, 1,57

hominis=irnttins 1,36

HOPLOPSYLLUS 128,130,144

howardi= wiclihami /,.',S

hysenae 1,36, 1,62

hygini 136, 1.55, 162, 163, 164

hy rtaei 136, 155

HYSTRICHOPSYLLA 136,

137, 1.57, 370, 377, 1,32, 1,51,, 1,63, 1,68

HYSTRICHOPSYLLID^E 124,136-137,167

HyslrichupsylUnx = HYSTRICHOPSYLLI-
D.E 136

idahoensis 134, 388, 1,13,

ignotus 134, 388, 1,16,

inrequalis 131, 145, 381,, 385,

inseqnalis var. shnplex=sinip]ex

incertus

i/ifirTO,!S=grossi veiUris

ingens

insignis 137,

intermedins (CERATOPSYLLUS)
intermedius (CTENOPHTHALMUS)

1,20, 1,23,

irritans 128,

159, 366, 368, 369, 370, 371, 378, 379, 1,36,

irritans var. d«g'csii=dugesii

irritans var. simulans

isidis

italicus

1,1,3, 1,59

1,1,3, 1,58

, 1,39, L.fS

145, 1,39

.',55, 1,61

127,139

1,50, 1,58

.
158, 163

1,55, 1,61

. . 135,

, 1,50, 1,57

129,142,

, 1,62, 1,63

. . 1,35

.. 1,57

142, 160

149,161

jaculans 1,36, 1,58

jubatus 159, 1,55, 1,61

keeni 133, S87, WO, 1,1,1,, 1,59, 1,67

kerguelensis 128, 140, 1,37, 1,57

klagcsi 130, 144

labiatus ViZ, 387, 1,02, 1,1,!,, 1,62

liigomys 149, /,i4, /,5S

lamellifer 1,37

lemmus 1,37,1,58



NO. 1417. REVISION OF AMERICAN SIPHONAPTERA-BAKER. 16V)

Paaro.

leporis 129, 145, 1,39, 1,53

loucopus 133, .-J.ST, Wl,/,/,/,, hrji)

longifornis T2S, 131 , 144, 159

longispinus l-l-, ',37 ,l,HO

?(AH(/(sp*7?ws=divisus 'jJ^'i ^''

'

Incidiis 13-2, 3.s',S, !,10, Ul,, 1,60

luc'ifer 132,149,101

lutzii 128, 130. 144, .?7.S, SSO, hSl , 1,62

LYCOPSYLLA 124,127,139

LYCOPSYLLID.E 127, 139

Ivnx 130, 144,.'?r.S-, ,583,4.37,462

madagascariensis 437,

MALACOPSYLLA 125-127, 138-

MALACOPSYLLI D.K 124, 12.5-127, 138-

mars WAS/,,

iiiartialis 159,

MEGAPSYLLA 376, /,3/,,

.Wf/«p.S7/«a=MALAC0PSYLLA .. 125,127,138,

ME(i APSYLL1D.K 373,376.

3/fv/-ip.v;////'/a'=MALACOPSYLLID.E
raelis 149,444

W4rr»/;t'— gallina;

= gallinula:

!,30,

metallespens

mexicanus
?Kf.t7'm?z?(.s=musculi

mikado
minerva
monc(lula'=giiUmx

MONOPSYLLUS
3IonopifllUus=PVLEX

iiiontanus 135, 3SS, 1,11,

monticola

multispino.su.s 129, 131, 145, 386, 3S9,

marina, serraticep.'< var. ^canis

murinu.s

muds (CERATOPII YLLUS)
inuris ( PULEX )

imisculi 13ti, !.")(;, J7 J, 4W, 4.5.S',

mnsida' 149

m vCL'i'ini 14;

400

-139

-139

4;W

163

WS
139

434

125

.',6';i

148

148

i61

.1,59

156

,163

,160

148

371

378

, 1,59

,162

, 1,59

145

,161

',67

, 467

, 1,62

,161

iiarbcli 157, 161

NEOPSYLLA 129, 135, 154-1.55

nepos, wickhami var 1,52, 164

nepos=wiekhami var. nepos 1.52

ne?<^s(m(:h=galIimlU^' 148

novwguinea' 149

novelndentata=^'•A\\K 371, .',38

novus 139, 160

nubious 142, 161, 164

11 udatiis 42.'!, 426, 452, /,59

luima' 149, 160

oliscurus /,55, 1,61

ol)li(sirrps= talpa_' 1.57, 432, 4.''4

ootactenus 377, .',56, /,60, m,l,68

oclii 1 50

octavii 150, KM
ododecimdeiitatus=lA&Q\&\.\K 37,'

OCUlatUS 133, 387, 396, 1,1,5, 462

ODONTOPSYLLUS 129, 131, 145-140

oligoehsetiis 150

OHropsi/?ta =CH."r:TOPSYLLA 128, 140

orieiitalis 154,450,4.W

Page.

PALEOPSYLLA 129, 135, 1.53

pallidiLs 142, 162, 168, .,v;.'/. /,.;:, i,58, ',6.:

pallidug=cheo\nK 141

=eonformis 141

=gerbini 141

palposus 137, 159

PARAPSYLLUS 128, 131, 144

pcf'tinieeps 150, 4-'>3, 45.S'

penoilliger 150, 161, 161, 371, 1,1,5, f,6i>

pencilUger=s\b\Twx\ii 4.''3

penetrans. 125, 138, 366, 367, 370, 37',, ',33, 1,61, 1,62, 1,63

pentacaiithiis 155, 1,50: 1,59, 1,60

pentactenus 159, 37 J, 4.';«, 460, 1,61

perpinnatns 129, 146, 386, 391, l,!,5

petiolatus VM,S88, r,15, 1,1.6, 1,62

pclropoUlanu, hcmcicna var. = petr()polita-

nus 'i'''''

petropolitaniis 'i56

phillippiiiensi.s 142

pinnatns I'^O, 446

pfeantis 134,1.50,162,164

I)oHionis 133, 150, 161

poppei 129,1.52,161

p(a/rHs/.s'= galliiiulae H8

proxima I'lJ, 161 , l<i2

proximus 133, 388, 4 12, 446, 1,59

pjseudagyrtes 135, 1.54, 161 , 103, 420, 427, 1,51,1,60

pseudarctomys 133, 387,399, 446, 1,59

psendarctomys var. aoasti 150, 102

psittaci .?7.';, 434, 1.57, '.61

p»?r.c=psittai'i 4,>'4

PULEX 120, 128, 129, 140-143, 366, 367, 368, 369,

S70, 371, 376, 377, 378-381,, 1,35-1,38, 1,63, 467, 4e<S

P((Zfti-=CERATOPHYLLUS 149, 152, 476,

440, 447, 442, 44.?, 444, '.',5, 446, 447, 44.s'

=CERATOPSYLLUS 4.'4

-CH.ETOPSYLLA 140

=CTEXOPCEPHALUS 145, 4.;.s', 1,39

=CTENOPHTHALMUS 44.'', 1,50, '.51

=CTENOPSYLLUS 4.';2,4.53

-GONIOPSYLLUS 1-10

=HOPLOPSYLLUS 141

= HYSTRICHOPSYLLA 4.-4

=MALACOPSYLLA 139

=MEGAPSYLLA 4.54

=ODONTOPSYLLUS 145

^PARAPSYLLUS 131, 144

=RHOPALOPSYLLUS 143,144

=SARCOPSYLLA 434

=SPI LOP.SYLLUS 145

=XESTOPSYLLA 4.J4

PULICID.E 124,

127-135, 139-155. 373, 377-1,32, t,35-U57

PULICIN.E 127, 128-135, 140-1.55

j)H7/o?o)-(t»(.=ganinacea 4.34

pyramldis 1 13, 160

py)T/mte=galliniilie 1-18

finndrLdentatus=^VLmiicw\\ 37 7, 4.';2, 1,53

quirini 133, 1.50, 161

ramesis 143,161,102

reetangulatus 151,161

rednctus; caniiiue var 1-58, 163

reductus^vAmiwA' var. rednctus 158

regis 1-13, 161
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Page.

RHOPALOPSYLLUS 128, 129-130, 143-144

RHYNCIIOPRK )N 124, 125, 137-138, .?~0, 371

Jih!nirliopri(m =^ARCOVHYhLA 371,, /,3,1

RHYNCHOPRIONJD.E 123,121-125,137-138

Rliynrhopnylla^W ECTOPSYLL.V 375, l,3U

rhynchop-sylla 125, 138, 161

riggenbachi 143, 160

iJo;j/wtom=SIPHONAl>TER.V 372

rosenbergi 153, 160

roth.schildi 139, 164

rH/((s=gallinEC l,L~

rnsticus 151

SARCOPSYLLA 367, 373. 37U, US3, 1.63

i)arcops?/?ta-ARGOPSYLLA 138

=MEGAPSYLLA U3l,

=RHYNCHOPRION . . 124, 12.=i, 137, 138

=XESTOPSYLLA 371,, U3h

SARCOPSYLLID.^5 373-37r,, 1,33-1,3!,

.Saj'C0ius2/««te=RHYNCH0PR10NIDyE .... 124

sciurorum 151, W), /,60

sciurorimi var. d?7/a.s=dryas r,!,2

segnis ',67

scr)-aticeps=canis 145, 385, 1,38

serruticejis var. ?/riH'/;)a=eani9 145

setosa 1,51, 1,59

setosa=bidentatiformis 154

sex'dentatus, 133, 151, 3cW, m, UG, 1,59

sibirica 129, 153, 4.52, 1,58

sibiricus 156, IJ>S, /,«2

sigiiatiis 159, 163

silantiewi 151, U6, 1,59

silvaticus 156, 1,53

simotisi 130, 144, 162

simplex 131, 145, SSh, 385, 1,39, 1,58

Simplex, infequalia var. -= .simplex 145, 1,39

simpsoni 157,159,151

simulans, irntaiis var t,5>7

sm((tons=irritans 1,36

SIPHONAPTERA 120, 372

sorecis 156

spectabilis 156, 1,53, 1,58

SPILOPSYLLUS 129, 131, 145

spmi=gallin!B 148

spinosHs 151

STEPHANOCIRCUS 136,

156-1.57, 37?, 1,30-1,31, l,53-h5l,, 1,63

strandi 139, 164

s<ria(».s=hyoena; 1,36

sturni 1,1,7 , U^7

stylosus 135, 155, 388, 1,18, hh7 , 1,59

Styx 151, U,7, 1,57

sxibarmatus 1,1,7, U5S

SM5o?wcHC!ts=elongatus 1,55

SHCtoria = iil PHONAPTERA 372

talpte 157, /,32, h5h, U58, 1,59, 1,60, m, 1,68

toipa'=bisoctodeutatus 1,32, 1,1,9

taschenbergi 156, 1,53, 1,58

telchimim 134, 151, 161, 162

telegoni 181,146,161

terinus 134,151,162

terre.stris 1,68

terribilis 134, 151, 162

tesquorum A47, 4,5.9

Page
^f'/rofte?Mts=pentartenu.s 1,50

thomasi (CERATOPHYLLUS) 152,160

thomasi (STEPHANOCIRCUS) 157, 161

tollii 1,1,7, 1,59

Tr/r//oj).';//Z;».s=rERATOPHYU.US 371,

r,l,2, 1,1,3,1,1,1,, 1,1,5

= PULEX .578

t richosa 139, 163

tripectinata 157, 161

trochili 166

7')?/p/^topsl/«a=CTENOPHTHAL^r^S 1,1,9

.=PAL/EOPSYLLA 153

tristis l'yl.l,51,l,57

ttiborcnlaticepR 110, 164, J,38, !,61

tuberculalus 134, ;?,S7, 393, 1,1,7, 1,59

/«/£?( -igallimu 148

iMcdi=galliiml8e 148

TYPHLOCERAS 129, 135, 152

Ti/plil.occras= PALEOP.SYLLA 153

TY PHLOPSYLLA 370, 371, /,68

r!iplihpsiili(i = A'SOU lOPSYLivUS /,25, 1,5^

-.CERATOPHYLLUS . . . 152, 1,16, 1,1,3-

=CERATOPSYLLUS 371,

1,51,, l4i5,U56, 1,57

-CTENOPHTHALMUS 135,

153, 154, 1,23, US, 1,1,9, 1,50, 7,51

=CTENOPSYLLUS . 136,156,452,453

=NEOPSYLLA 154, 1.55

= PAL^OPSYLLA 1,53

T!/phl<ipf:>/!lhia'=-CTE'SOl'SYLLlDM 136

-CERATOPSYLLID.E 137

typhlus 1.54, !,5I, 45.S'

imeinata 1.54,161,457,462

imidentatus /,62

unipoctiiiatus 159, 163, 457, 4'?/

uralcnsi.s /,!,8

virsi 140, 164, /,68

vagatmndus 152, WS
variabilis 457, i61

VERMIPSYLLA 127,128, 139,.^76, 434, 4C3

TmHtps.i/Ma=CH.ETOPSYLLA 128, 139, 140

VERM I PSYLLID.E .'573, 376, 1,31,

Fer»iy).s//«i(te= VERMIPSYLLIN.E 127

VERMIPSYLLIN.E 127-128, 139-140

vespertilioiiis Bouche I,6S

vespertilionis Duges f,6S

viscivora 166

vison 133,.WS, 1,08, 1,1,8, !,62

i'MZ(;an,s=irrilans
,

iS6

vuipes 140, 163, 4SS, 462

wagneri (CERATOPHYLLUS) 133, 387, 1,05, US. 1,59

wagnen (CERATOPSYLLUS) 1.59, 163

walken 1,68

weiimanni 135, 154, 162

wiokhami 133, 3.S7, 403, 44.S, 7,59, 1,60

wiekhami var. reger 152, 161, 162

wickhami var. nepos 1.52, 164

«;ittc)'&(/;'=pallidus 142

wolffsohiii 137, 1.59, 163

wood wardi 1.52

XESTOPSYLLA 373, 371,, W, l,6S

A'es<op,s«/ZZa=ARGOPSYLLA 125, 138

zethi 152,160



A NEW SUBSPECIES OF (JROUND DOVE FROM MONA
ISLAND, PORTO RIOO.

P..V .1. II. RiT.EY.

Aid, Diriaimi iif IViriJx.

Mr, P). S. Bowdish, while collectiiiii- for the United States National

Museum on iVIona Jshmd, Porto Rico, sent in three specimens (two

adult males and one adult female) of a ground dove that appear to

represent an undescrihed form. It may l)e known as:

COLUMBIGALLINA PASSERINA EXIGUA new subspecies.

Type.—Adult niale, Cat. No. 177211. U.S.N.M., Mona Island, l\)rto

Rico, August 1(1, 1001; B. S. Bowdish, Forehead, lores, sides of face,

throat, and a narrow line extending- l)ack over the eye light vinaceous;

crown, occiput, and cervix cinereous, each feather slightly edged with

plumbeous, giving the region a scaly appearance; back, rump, and

scapulars smoke gray; upper tail-coverts slightly darker than the

Ijack; feathers of jugulum blackish centrally, edged with vinaceous,

giving the region a scaly appearance; breast vinaceous; flanks mouse

gra}^; belly wliitish; under tail-i-overts l)r()wnish grav, each feather

edged with whitish; tail slate color at base, ))roadly l)anded with black

and slightly margined at the tip with mouse gray, the outer feather

margined with white at the tip; primaries and secondaries rufous, the

primaries margined on the outer web and tipped rather broadl}^ with

))lackish, the rufous decreasing on the secondaries inwardly until it

becomes onl}' a basal spot on the inner web; tertials color of the back;

primary coverts rufous, broadly tipped with black; greater and lesser

coverts mouse gray; median coverts vinaceous; some of the greater

and median coverts with steel blue spots on the outer web; lining of

wing and a patch on sides rufous. Wing, 77; tail, 50.7; exposed cul-

men, 10.5; tarsus, 14; middle toe, 13.5 mm.
Female.—Similar to female of C. }>. haJuimensls., but smaller. Wing,

75.5; tail, 53; exposed culmen, 10.5; tarsus, 1-1.5; middle toe, 13.5 mm.
Remarks.—This form of ground dove needs comparison with no

West Indian form known to me, except C p. hahamensls and C. p.

Proceedings U. S. National Museum, Vol. XXIX— No. 1418.
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pri'jxiJUda. It differs from the former in its smaller size and much
paler coloration both above and below and from the latter in its paler

coloration above and wholly l)lack bill. C p. exigua is probably the

smallest and palest known form of ground dove of ih^ pamerlna group.

Ten adult males of C. ]>. Ixihaiuenxix. average: Wing, 81; tail, 56.9;

exposed culmen, 11; tarsus 15.1; middle toe 13.0 mm. Two adult

males of C. p. exigua '<x\'QV2ig^\ Wing, 77.7; tail, 50. 7; exposed culmen,

10.7; tarsus, 11.5; middle toe, 13.5 mm. Two adult males of C. p.

perpallliia average: Wing, 81.7; tail, 55.7; culmen, 11; tarsus, 15.2;

middle toe, 13.7 mm.



np:w genera of south American moths.

Bj^ Harrison G. Dyar,

CuModian of Lepid<i}>tera.

The collections of the United States National Museum have been

lately enriched l)v the South American moth.s presented l)y Mr.

William Schaus, probably the ])est collection of South American

Macroheterocera that has been formed. A large number of the

species are undescribed, particularly from Mr. Schaus's latest captures

in Guiana. The following- papers by Mr. Schaus and Mr. Warren
characterize a part of them; it is expected that other descriptions

will follow. A few new genera, referred to in Mr. Schaus's paper,

have been described, and appear herewith. I have also made synoptic

tables of genera for several families, which havel)een inserted in their

proper places in Mr. Schaus's article. Sir George F. Hampson has

kindly verified the new genera in the Syntomidaj and Lithosiida\

Family SYNTOMID^E.

Genus SAURITINIA, ne\Ar genus.

Palpi upturned to vertex of head; proboscis well developed; antennte

bipectinate, the branches long in the male with bristles at extremity;

tibia? with the spurs small. Fore wing with vein 8 from before angle of

cell; 4, 5 from angle; 7, 8, 9 stalked, 10 from cell before angle, joined

to the stalk to form a long accessory cell; 11 from the cell. Hind wings

with the cell moderate; veins 2, 4 from angle, 3 from 2 near margin;

5 obsolescent from lower third of discocellulars; 6, 7 from upper angle.

Type.—Saarltlnla dabioaa Schaus."

Genus METACROCEA, new genus.

Palpi upturned to vertex of head; proboscis well develo[)ed; antenna

])ipectinatc with short branches in the male with bristles at extremity;

tibife with the spurs moderate; abdomen with the second segment

constricted. Fore wings with vein 3 from near angle of cell, 4, 5

from angle, 6 from shortly below upper angle, 7, S, 9, 10 stalked, 11

from the end of the cell. Hind wings with the cell long; 2 from long

before the angle of the cell, 3, -l stalked; 5 strong, from well above

angle of cell; 6, 7 very shortly stalked.

Tyi)e.—Metacrocea pontjlava Schaus.''

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 188. ''Idem, XXIX, 1905, p. 193.

Proceedings U. S. National Museum, Vol. XXIX—No. 1419.
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Genus APOCEREA, new genus.

Proboscis well developed; palpi smooth, upturned, and reachino-

vortex of head, the third joint nearly erect; antenn;ii moderately

l)ipectinatcd in the male with bristles on the pectinations; tibite with

the apical spurs smaller than the median ones. Fore wings with vein

2 from long ])efore the angle of the cell; 3 from shortly before the

angle; 4, 5 from a point; 6 from well below upper angle of cell; 7, 8,

9, 10, 11 stalked; hind wings with the cell long; vein 2 from long-

before the angle; 3, 1. 5 separate and all close to the angle of the cell;

6, 7 separate, from the upper angle.

Type.—Apocerea xohria Schaus."

Genus HOMONEURON I A, new genus.

Proboscis well developed; palpi upturned above vertex; antennte of

male bipectinatcd, the shaft swollen centrally; thorax smooth; abdo-

men constricted basally; legs smooth, slender, the spurs small. Fore

wings with vein 3 from long before angle of cell, 1 absent, 5 above

the angle of the cell, 6 at apex of cell; 7, 8, !>, 10 stalked, 11 from the

cell. Hind wings with the cell very long, the inner area normal;

veins 2 and 3 from a point near angle of cell, curved together to touch

at the margin; 1 and 5 from angle of cell, 6 and 7 from apex of cell.

Type.—IIoDioncuronia niodesta Schaus.*^

Family LITHOSIID.E.

Genus PARAPALOSIA, new genus.

Antennic simple in the female; palpi short, porrect, hardly exceeding

the front; hind til)ite with four long spurs. Fore wings with vein 2

beyond the middle of the cell, 3 from before the angle; 4, 5 very shortl}^

stalked; 6 from below the angle of cell; accessory cell present, 7, 8, 9

stalked from its apex, 7 arising a little before 9; 10 from the upper

side of accessory cell, 11 also from the accessory cell, joining 12 at costa.

Hind wings with vein 2 from near middle of cell, 3 from before the

angle; 4, 5 stalked; (5, 7 stalked; 8 from before middle of cell.

Type.—I \irapal(m<i cm derella Schaus. '^

Genus ARHABDOSIA, new genus.

Antenna' simple with bristles; tongue developed; palpi very short

])ut well scaled below; hind tibiic with four spurs, moderate. Fore

wings with vein 2 from beyond middle of cell, 3 shortly before the

angle, 4 from the angle, 5 from al)ove angle, 6 from below upper

angle, 7, 8, 9 stalked, 7 arising ))eyond 9, 10 from the cell, 11 free

but curved close to 12. Hind wings with vein 2 before angle of cell,

3, 4 coincident; 4, 5 stalked; 6, 7 coincident, 8 beyond middle of cell.

Type.—ArliahdoxHi xuhvaTda Schaus. ''

«Proc. IT. S. Nat. Mns., XXIX, 1905, p. 193. 'Idem, XXIX, 1905, p. 197.

''Idem, XXIX, 1905, p. 188. 'Mdem, XXIX, 1905, p. 201.
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Genus ASCAPTESYLE, new genus.

Anteniiiv^ of female simple, proboscis developed, palpi porn^ct,

exceeding the front, hind ti])ite with four spurs moderate. Fore

wings with vein 2 beyond middle of cell, 3 from before angle, 4, 6

stalked, 6 below upper angle of cell; 7, 8, !) stalked, 7 arising l)eyond

!, 10 from the cell, 11 curved and approximated to 12. Hind wings

with vein 2 be3'ond middle of cell, 3 and 4 coincident, 5 from a point

with 4, 6, and 7 coincident, 8 from the middle of the cell.

Lijpc.—Asc((ptc-syli> !<Khiii<ir(j!nata Schaus."

Genus PARATALARA, new genus.

Antenniv simple, proboscis developed, palpi oblique, exceeding the

front, hind tibia? with four long spurs. Fore wings with vein 2 from

near middle of cell, 3 from well before angle; 4, 5 stalked; (i to 10

stalked; U absent; 11 free, llind wings with vein 2 near angle of cell;

3, 4 coincident, 5 from above angle of discocellulars, 6 and 7 stalked,

8 from near end of cell.

Tijpe.—ParataJar<( uirersa Schaus. ''

Genus EPITALARA, new genus.

Antennte simple in tlie female; prolioscis develoi)ed; palpi slender,

upturned, not reaching vertex, hind tibite with four long spurs. Fore

wings with vein 2 from near middle of cell; 3 and 4 stalked; 5 from

the lower angle; <> from the upper angle; T, S, !_» stalked, 7 arising

beyond 9; 10 from the cell; 11 free, oblique. Hind wings with vein 2

from near angle of cell; 3, 4, and 5 coincident; fJ and 7 stalked; 8

beyond the middle of the cell.

T[ip('.
—Kjt/taldra reversa Schaus.''

Genus EUZEUGAPTER YX, new genus.

Antenn<\i with ])ristles and cilia, proboscis ol)solete, palpi slender,

hardly exceeding the front, hind tibia? with foui' long spurs. Fore

wings with vein 2 arising from near bas'e of cell from a large elliptical

fovea; 3, 4 from a point at angle of cell; .5 from just a])ove the angle;

«) below upper angle; 7 and 8 stalked; 1) absent; 10, 11 stalked. Hind
wMugs with the inner area large, a broad incision in the margin oppo-

site the cell; veins .5 and (j al)sent; 8 strongly curved. In the male

the costa is somewhat distorted at base, with a tuft of hairs; there is

a long thick ridge below subcostal vein to end of cell; the fovea at

))ase of cell is tilled with rough scales and the cellultir area is denuded.

On the hind wings there is a band of rough scales between vein 7 and

the margin.

7///X'.—Euzeugapteryx xpcciAmt Schaus.

'

«Proc. U. 8. Nat. Mas., XXIX, 1905, p. 201.

''Idem, XXIX, 1905, p. 203.

Idem, XXIX, 1905, p. 205.
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Fiimil.v DALCERID^E.

Genus PARACRAGA, rve-wv genus.

Antennje short, bipectinate, without scale tuft; palpi slender, reach-

ing the middle of front. Fore wings with veins 2 to 5 well spaced, 6

arising above the end of the discal vein, 7 and 8 coincident, 9 and 10

coincident, 7 and 9 stalked, 11 from the cell near the end. Hind
wings elongate oval, veins 2 to 5 well spaced, 6 and 7 separate, parallel,

8 running close to subcostal to end of cell.

Type.—Paracraga innocent Schaus."

Genus MINONOA, new genus.

Antennie short, bipectinate; palpi short, tongue al)sent. Fore wings

with veins 2, 8, 4, 5 well spaced, 6 arising above the discal vein, 7 and
8 coincident, 9 and 10 coincident, 11 from the cell near the end. Hind
wings with veins 3 and -l approximate at origin, 6 arising above the

discal vein, separate from and parallel to 7, 8 anastomosed with the

subcostal for nearly the outer two-thirds of the cell.

Type.—jl'in on <>a p>eTbella Schaus. ''

Genus MINACRAGA, ne\Ar genus.

Antennte short, bipectinate, with a scale tuft at tip; palpi oblique

to middle of front; fore wings with a prominent angle at tornus with

a fringe of long spatulate scales. Fore wings with veins 2 and 3

well spaced, 4: and 5 from a point at lower angle of cell, 6 from above

the discal vein, 7 and 8 long stalked; 9, 10, 11 stalked. Hind wings

with vein 4 from lower angle of cell, 5 well above it, 6 and 7 remote

and parallel, 8 running close to subcostal to near end of cell.

Type.—Minacraga diseovltens Schaus."

Genus ANACRAGA, new genus.

Antennre short, ])ipectinate, palpi slender, to middle of front. P'ore

wings with veins 2 to 5 well separated, 6 from neai" upper angle of

cell, a large accessor}^ cell; 7 and 8 shortly stalked from its apex, 9

and 10 nearly coincident, likewise from its tip, 11 from the top of the

accessory cell, close to the costa and in line with the base of the sub-

costal vein. Hind wings elongate trigonate, veins 2 to 5 well spaced,

<) and 7 separate and ])arallel, 8 joined to the subcostal on outer half

of cell, separate from it and angled at base.

Type.—Dalcera citrina Schaus.'^

Genus ACRAGOPSIS, new genus.

Antennte short, bipectinate; palpi slender and upturned to middle

of front. Fore wings with veins 2 to 5 well separated, the upper part

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 331.

&Idem, XXIX, 1905, p. 332.

f Journ. N. Y. Ent. Soc, IV, 1896, p. 57.
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of the cell retracted toward base, vein 6 from the upper angle of cell,

7 to 10 stalked from the same point, 9 and 10 coincident; a small con-

vex accessory cell from near the l)ase to end of discal cell with vein

11 arising- from its anterior part. Hind wings with veins 2 to 5 evenly

spaced, 6 and 7 separate and parallel, 8 joined to the subcostal on outer

half of cell, free and angled at base.

Tyi)e.—Aci'agopsis Jiamtta Schaus.

*

Family MEGALOPYGID.E.

Genus ANARCHYLUS, new genus.

Male antennae bipectinate, more than half as long as the fore wings;

proboscis and palpi absent; hind legs with small terminal spurs; fore

wings with veins 2, 3, 1, 5 well spaced, 7 to 10 stalked, 11 from the

cell; hind wings with 3, 1 from a point or shortly stalked, 5 from near

angle of cell, <j and 7 separate, slightly divergent, 8 anastomosing with

the subcostal to near end of cell.

Type.—Archylus mexicana Schaus.*

Genus GOIS, new genus.

Male antenna^ short, bipectinate; fore wings trigonate, the costa

straight, the apex acute but rounded; veins 4 i\nd 5 rather long stalked,

7 to 10 stalked, 11 from near the end of the cell; hind wings oval,

elongate, veins 3 and 4 stalked, 5 from close to the angle of the cell, 6

and 7 separate and parallel, 8 joined to the subcostal to two-thirds the

length of the cell.

Type.— GoU nigrescens Schaus. '^

Family COSSID.E.

Genus HEMIPECTEN, new genus.

Antenna? in both sexes broadly unipectinate, one row of pectinations

being reduced to short serrations, while the other is .strongly devel-

oped. Head small; palpi short. Wings usually rather broad. Fore

wings with veins 8, 9 stalked; accessory cell present, vein 11 arising

from it. Hind wings with vein 8 free from the cell.

Type.—Hemipectrn ecparilh Schaus.''

Genus MIACORA, new genus.

Antenna? simple, flattened in the male. Head moderate; palpi

upturned to the middle of the front; hind tibia? with four distinct

spurs. Fore wings with veins 7 and 8 stalked; accessory cell present,

«Proc. U. S. Nat. Mus., XXIX, 1905, p. 332.

6Proc. Zool. Soc. Lond., 1892, p. 288.

cProc. LT. S. Nat. Mus., XXIX, 1905, p. 338.

c^Idem, XXIX, 1905, p. 340.

Proc. N. M. vol. xxix—05 12
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vein 11 arising from the di.scal cell. Hind wings with vein S joined

to the subcostal b}" an oblique bar at the end of cell, the bar partl}^

obsolete above.

Type.— Oosiiiis tropicalis Schaus."

Genus RAVIGIA, new genus.

Antennae of male shortly bipectinate to the tip. Head moderate;

palpi slender, just exceeding the front. Fore wings with veins 7, 8, 9

stalked; accessory cell present, with vein 11 arising from it. Hind

wings with vein 8 joined to the subcostal by an erect bar at the end of

the cell, veins 6 and 7 separate at origin and subparallel at base;

frenulum well developed.

Type.— Givira jx'lyh ioides Schaus. *

Genus ACOSSUS, new genus.

Antennae of male bipectinate to tip; palpi upturned to near middle

of frons. Sexes similar, the wings broad. Hind wings with veins

6 and 7 from a point or stalked, vein 8 joined to the subcostal by an

oblique bar near end of cell. Fore wings with veins 7, 8, 9 stalked;

accessory cell present, vein 11 from the discal cell.

Type.— Cossus 'undosus Lintner.''

Genus LENTAGENA, new genus.

Antennas of male shortly bipectinate; palpi minute. Wings narrow.

Fore wings with veins 7 and 8 stalked; no accessory cell. Hind wings

with vein 8 free.

Type.—JEugivira imdarui Schaus.'^

Genus TRIGENA, new genus.

Antennre of male broadly bipectinate; palpi minute. Wings rather

narrow. Fore wings with veins 8 and 9 stalked; no accessor}^ cell.

Hind wings with vein 8 free.

Type.— Cassus parilis Schaus.*^

Family PSYCHID^E.

Genus BIOPSYCHE, new genus.

Differs from Thanatojysyche Butler in the presence of the branch of

vein 1 on fore wings, which is much as in Thyridopteryx. Wings
elongate, narrow; fore wings with veins 1, 5 stalked.

Typ)e.—Thanatopsyche apicalis Hampson.-^'

« Trans. Am. Ent. Soc, XXX, 1904, p. 142.

6 Journ. N. Y. Ent. Soc, IX, 1901, p. 48.

cRep. N. Y. State Mus., XXX, 1878, p. 243.

«^ Journ. N. Y. Ent. Soc, IX, 1901, p. 75.

''Proc Zool. Soc. Lond., 1892, p. 327.

/Ann. Mag. Nat. Hist. (7), XIV, 1904, p. 180.



DESCRIPTIONS OF NEW SOUTH AMERICAN MOTHS.

By William Schaus,

Of Timckenham, England.

The following 470 species are described from my collection, which I

have deposited in the United States National Museum. They comprise

species from the families Saturniidic, Citheroniidiv, Syntomida% Litho-

siidne, Nolida?, Arctiida^, Notodontida^ Melalophida?, Eupterotida?,

Lasiocampichv, Lacosomida\ Dalcerida\ Aedida^, Megalopygida\ Cos-

sidse, and Psychida\ Those of other families will appear later. 1 am
indebted to my friend Sir George F. Hampson for kindl}' examining

the species of Syntomida\ Lith()siida\ Nolida\ and Arctiida\

Family SATURNIID.E.

Genus ROTHSCHILDIA Grote.

ROTHSCHILDIA AROMA, new species.

Body brownish red, the abdomen irrorated with lilacine. Collar

white. A wdiite transverse basal band on al^domen; anal hairs white;

a lateral white band spotted with red-brown; ventral white marks.

Wings bright reddish brown; the transparent spots siibtriangular,

outlined with white and black, extending on to postmedial line; the

lines broad, white, medially edged with black. Primaries: costa irro-

rated with gre}'; the lilacine and grey irrorations lieyond postmedial

barely extending above vein 5. This species is most nearly allied to

Rothscldldla Icheaui Guerin, but the primaries are more falcate and

more brilliantly colored.

Expanse.—Male, 123 mm.
Hahltat.—Honduras.

%?..—Cat. No. 84:71, U.S.N.M.

ROTHSCHILDIA ROXANA, new species.

Body and wings dark reddish l)rown; collar edged with white; a

basal white band on abdomen; anal hairs white; a lateral white band
spotted with brown; the ventral lines almost obsolete; transparent

spots triangular, incurved on basal side, extending on to postmedial

Proceedings U. S. National Museum, Vol. XXIX— No. 1420.
179
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line. Primaries: the postniedial line is straighter above vein 5 than

in RothschikUa liesperus Linna?us, and is not followed above that vein

by the lilacine irrorations; the apex is not so falcate as in kesperus

male, and the irrorations beyond the postmedial are not distinctly

dentate as in hesperus, and aurota Cramer. This is evidently a distinct

northern race of hesperios Linnaeus.

^»/;rt;^>t. — Male, 140 mm.; female, 153 mm.
Habitat.—Orizaba, Mexico.

Type.-Q^i. No. 8472, U.S.N.M.

Genus DYSD^EMONIA Hubner.

DYSD^MONIA LEMOULTI, new species.

Male.—The margins more deeply crenidate than in tamer!an. Male,

color greyish brown tinged with green when freshly caught. Prima-

ries: the lines line, darker; the two oblique lines from costa near base

to inner margin and below vein 2 very much as in ta/merlan; the two

outer lines more wavy than in tanierlan or horean., and not thickened

or shaded as in the former species; a small transparent spot at end of

cell, followed by an irregular large velvety broAvn space; a large tri-

angular spot on costa before apex, and a series of submarginal large

dark velvety brown spots. Secondaries: the median line not reaching

costa; the outer line irregular and angled above vein 3; a large dark

submarginal spot below vein 2, and some dark marginal shadings.

Expanse.—142 mm.
Ilahltat.—St. Jean, French Guiana.

This species is quite distinct when compared with series of tamer-

Ian and horeas.^ both of which I have from the Guianas and southern

Brazil.

Ty2)e.—C^i. No. 8473, U.S.N.M.

Family CITHERONIID.E.

Genus EAGLES Hubner.

EAGLES GUIANENSIS, new species.

Male.—Head and collar yellow. Thorax dull violaceous. Abdo-

men: two basal segments yellow, otherwise dull violaceous above,

yellow below; traces of a yellow subdorsal line. Legs violaceous.

Wings yellow. Primaries almost completely suffused with dark vio-

laceous, except on costa toward apex and on inner margin on either

side of outer line; the yellow portion irrorated with violaceous; two

yellow spots at base; the inner and outer lines very broad; the outer

margin defined by the absence of stria;; a hyaline spot at end of

cell, broadly circled with unstriated violaceous. Secondaries: a basal

violaceous irregular band, widening on inner margin and not extend-
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ing- above cell; the outer line ])road, interrupted l)y the discal spot,

which is similar to the spot on primaries; the outer margin irrorated

with violaceous, especially toward inner margin; marginal violaceous

spots between the veins. Underneath j^ellow; the discal spots hirge;

the outer line much narrower, partly shaded with lilacine. Pi-imaries:

a violaceous median spot below costa; a violaceous space on outer

margin. Secondaries: marginal violaceous spots between the veins.

Expanse.—106 mm.
Habitat.—Omai, British Guiana; St. Jean, French Guiana.

This species somewhat resembles Eaoles inagnifica Walker, but the

lines and spots differ. In the Guianas Eacles iriagnifica differs from

the more southern and typical form in having the primaries in the

male very acute and falcate.

Type.—Q^it. No. 8476, U.S.N.M.

EAGLES BARNESI, new species.

JI/«Z^.—Head and collar ochreous. Palpi and legs outwardly vio-

laceous brown. Thorax ochreous with large violaceous red spots.

Abdomen ^^ellow below, chiefly violaceous red above, with a subdorsal

interrupted yellow line. Wings ochreous irrorated with black stride.

Primaries: the basal portion violaceous red, limited by an indistinct

irregular lilacine line, and with two ochreous spots at base; two vio-

laceous red spots at end of cell, containing each a luinute white spot;

a violaceous red band from apex to inner margin at two-thirds from

base, slightly lunular toward apex; outer margin dark gre}^ shaded

with paler grey, except just below apex, and a wider space on inner

margin which is ochreous. Secondaries: no black irrorations on basal

half; an inner irregular violaceous red line, not reaching costal mar-

gin; a median, interrupted, lunular violaceous red band contiguous to

a round similarly colored discal spot, which contains a small white

spot; some violaceous red marginal shades between the veins and at

anal angle. Underneath yellow with only a very few black stria?.

Primaries: a small violaceous discal spot; the outer line narrower;

the outer margin with more pale grey scales. Secondaries: the median

line and discal spot as above.

Female.—^The dorsal dark shades on abdomen much reduced.

Wings without the-dark shades at base and on outer margin; irrora-

tions violaceous; a single discal spot on primaries; a distinct wavy
basal line on both wings.

Expanse.—Male, 108 mm.; female, 150 mm.
Hahitat.—Omai, British Guiana; St. Jean, French Guiana.

Named after Mr. J. Barnes, my companion during my journey

through the Guianas.

This species comes nearest to Eacles penelope Cramer, which has,

however, the discal spots large, white, circled with blackish, and on
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the secondaries the median line is straighter and beyond the discal

spot. Underneath the two species are quite different.

Type.—Cat. No. 8474, U.S.N.M.

EAGLES ACUTA, new species.

Male.—Head, collar, and body below yellow. Thorax dark brownish

red, with some yellow lines posteriorly. Abdomen above violaceous

red. Primaries brow^nish red; a transverse dark wavy line just before

middle of wing; a round vitreous spot at end of cell, broadly edged

with dark grey; a small spot below the costal margin, with a minute

grey center; a fine violaceous line from apex to inner margin at four-

tifths from base, preceded by a yellow space, broadest on costa, and

not extending below vein 3; a narrow yellow^ shade be3'ond the line

below vein 8; the outer margin otherwise darlv violaceous grey. Sec-

ondaries yellow; the inner margin and cell brownish red; a grey discal

spot circled with reddish and containing a vitreous point; an outer

lunular brownish red line; the outer margin broadl}" brownish red, but

not extending to the outer line. Underneath yellow. Primaries:

some dark stria?; costal margin violaceous from base to beyond mid-

dle; spots and outer line as above; outer margin violaceous grey,

leaving a yellow space above inner margin. Secondaries: the base

suffused with lilacine and roseate; the line paler; the outer margin

more narrowly violaceous. The primaries have the apex verj^ acute.

Expanse.—90 mm.
Hahitat.—Omai, British Guiana.

Tyj)e.—Q>2X. No. 847.5, U.S.N.M.

Genus ADELOCEPHALA Herrich-Schaeffer.

ADELOCEPHALA PURPURASCENS, nev/ species.

Head, thorax, and abdomen above reddish brown. Collar, patagia,

and abdomen underneath lilacine. Primaries rich brown; a white

discal point on a blackish oblique shade; a broad basal line, not reach-

ing costa, lilacine; a fine dark outer line from apex to middle of inner

margin outwardly shaded with lilacine; outer margin lilacine on apical

half. Secondaries dark brown; a faint lilacine shade at apex. Under-

neath dark lilacine grey, the primaries shaded with reddish brown; a

brown shade on secondaries from apex.

Expanse.—Male, 74 mm.; feinale, 113 mm.
Hahitat.—St. Jean, French Guiana; Omai, British Guiana; Rio

Janeiro, Brazil.

Type.—Cai. No. 8477, U.S.N.M.

ADELOCEPHALA PLATEADA, new species.

Male.—Body reddish brown, shaded with lilacine on patagia, and

on abdomen laterally and ventrally. Primaries: the base and outer
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margin lilacine; the space between the lines reddish l)ro\vn with a few

dark stria?; the basal space limited by a wavy violaceo is line; the outer

line violaceous, lunular from costa before apex to inner margin at two-

thirds from base; a minute silver spot at end of cell; a large oval

silver spot between veins 2 and 3, and a small spot above vein 3; the

spots finely edged with dark brown. Secondaries reddish brown,

darkest along- inner margin; an indistinct darker outer shade. Under-

neath: primaries reddish brown, shaded with lilacine on outer margin

toward apex; a blackish line at end of cell. Secondaries lilacine,

darkest on costal margin.

Expaiue.—G3 mm.
Tlalj'dat.—Omai, British Guiana.

This species is allied to Adelocephala tristycjma Boisduval, but the

lines are very different.

7}//>6^.—Cat. No. 8478, U.S.N.M.

ADELOCEPHALA ODA, new species.

Head white. Collar, thorax, and base of abdomen dorsall}- reddisn

brown; abdomen above otherwise dark lilacine; underneath white;

fore legs partly brown. Primaries narrow, rounded from vein 5 to

middle of inner margin. Secondaries elongated, angled slightly at

vein 5. Primaries: basal half dark brown; a lai'ge reddish brown

discal spot; outer half lighter brown, thinly irrorated with black,

the outer margin shaded with lilacine, especially toward inner angle;

fringe reddish brown. Secondaries brown; the outer margin nar-

rowly dark lilacine below vein 5; fringe white; a white spot at base.

Underneath primaries light reddish l)rown; the outer margin lilacine.

Secondaries white, the outer margin shaded with lilacine.

Exjxiuse.—-tl mm.
Ilahltat.—St. flean, French Guiana.

Type.—Qvit. No. 8471), U.S.N.M.

ADELOCEPHALA PELOTA, new species.

Plead yellow, shaded with violaceous. Thorax yellow; tegulffi and

patagia dark lilacine. Abdomen reddish Ijrown above, white under-

neath. Primaries: base broadly dark lilacine; outer margin l)roadly

dark lilacine at inner angle, narrowly so at apex, shaded with paler

lilacine; intermediate space 3'ellow with some dark stria?, and a large

dark lilacine space about end of cell, containing a white streak on

discocellular. Secondaries reddish brown. Underneath the primaries

have the coloring less pronounced and the secondaries are whitish.

Eupcmse.—45 mm.
Ilahltat.—St. Jean, French Guiana.

Type.—C'Ai. No. 8780, U.S.N.M.
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Family SYNTOMID.E.

Genus SPHECOSOMA Butler.

SPHECOSOMA ABDOMINALIS, new species.

Palpi 3^ellow, third joint oehreous. Leg.s yellow and ochreous;

mid and fore tarsi streaked with black. Antenna^ dark brown. Head
yellow; a brown spot on vertex. Collar black in front, yellow ])ehind.

Thorax yellowy spotted with black. Patagia ochreous, edged with

black. Abdomen: hrst two segments yellow, the first with a l)lack

subdorsal spot containing a few lilacine scales, and a transverse black

streak on either side; other segments brownish ochreous; underneath

yellow. Wings h3^aline, the veins black, the fringe black. Primaries:

an ochreous streak on costal margin; median vein ochreous between

veins 2 and -i; a white spot at base of costa; some yellow and a dark

streak at base of inner margin.

Exjyanse.—27 mm.
Hahitat.—Caura Valley, Venezuela.

Type.—Cat. No. 8481,"lT.S.N.M.

Genus BOMBILIODES Hampson.

BOMBILIODES CINCTA, new species.

Legs, head, collar, and thorax black; fore coxiB white; some white

hairs on frons close to ej^es; pale blue spots on vertex and collar.

Abdomen above with first segment j^ellow, last three segments dark

red, otherwise black with a dorsal and a lateral row of bluish green

spots; underneath ochreous, the ventral valve white. Wings hyaline,

the veins l)lack; the uiargins broadly black; a hyaline streak at base of

costal margin, and one above submedian close to vein 2; a black spot

at end of cell on primaries from vein 4 to costa.

Expanse.—35 mm.
Hahitat.—^t. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8482, U.S.N.M.

Genus GYMNELIA Walker.

GYMNELIA TARSIPUNCTA, new species.

Antenna black, the terminal fifth white. Legs black, spotted

with white at joints. Body black; some dark roseate on shoulders;

first segment of abdomen dark roseate above. Wings hj^aline, the

veins black; the outer margin and costa narrowly black. Primaries:

a little more than the basal third l)lack; the apex broadly black; the

discocellular broadly black. Secondaries: the basal half and entire

inner margin black.

Expanse.—41 mm.
Habitat.—Santa Catharina, S. E. Brazil.

Type. -Cut. No. 8483, U.S.N.M.
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Genus LOXOPHLEBIA Butler.

LOXOPHLEBIA GEMINATA, new species.

Body black; white spots at base of leg-s; fore coxw white; ventral

valve ochreous; two dark rod spots on collar. Wings hyaline; veins

and margins black, more broadly at apices; discocellular on primaries

broadly black.

Expanse.—IS mm.
Ilahitat.—60 miles up the Maroni River, French (iuiana.

Ti/pe.—Cat. No. 8484, U.8.N.M.

Genus MESOTHEN Hanipson.

MESOTHEN CCERULEICORPUS, new species.

Bod}^ blue above. Tibia' roseate, tarsi black. Wings hyaline, tlie

veins black; the outer margins narrowly black, more broadly so at

apices.

Expanse.—30 mm.
Ilahitat.—La Paz, Bolivia.

Type.—Cat. No. >i^o. U.S.N.M.

MESOTHEN NANUM, new species.

Body black; a red spot on shoulders. Wings hyaline; the veins

and margins black; the apices broadly black. Primaries: the inner

angle more broadly black; a large black spot at end of cell.

Expanse.—IT nun.

Ilahitat.—Albina, on the Surinam side of Maroni River.

Type.—Cat. No. 8486, U.S.N.M.

Genus CHROSTOSOMA Hubner.

CHROSTOSOMA PELLUCIDA, new species.

Antenna black. Legs black, streaked with yellow. Bodv ochreous

orange; the palpi and last two segments of abdomen black. Wings
hyaline, the veins black; the apices broadly black. Primaries: some

ochreous orange at base.

Expanse.—25 mm.
Ilahitat.—Carabava, Peru.

Type.—Cat. No. 8487, U.S.N.M.

Genus LEUCOTMENSIS Butler.

LEUCOTMENSIS ALBIGUTTA, new species.

Antenna? and body ijlack; some red at base of fore tibiae; some

white and blue on fore cox^e; vertex blue; white and blue spots on

collar and shoulders; two opalescent white spots on thorax; a subdor-
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sal and lateral green stripe on abdomen; abdomen underneath violet.

Wings hyaline, the veins black; the margins broadly black. Prima-

ries: a large black spot at end of cell.

Expanse.—33 nun.

Habitat.—Geldersland, Surinam River, Dutch Guiana.

Type.—Q^i. No. 8488, U.S.N.M.

LEUCOTMENSIS THORACICA, new species.

Antenna black, tipped with white. Head and abdomen black; ver-

tex l)lue; a sul)dorsal row of green spots, and a lateral broad green

stripe on abdomen. Collar and thorax ochreous 3'ellow; some

ochreous on thorax underneath. Wings hyaline, the veins black; the

margins broadly black. Primaries: a large black spot at end of cell,

which is also irrorated with black scales.

Expanse.—30 mm.
Habitat.—Captured on a small island 100 miles up the Maroni River.

TyjM.—Cvit. No. 8489, U.S.N.M.

Genus COSMOSOMA HulDiier.

COSMOSOMA THORACICUM, new species.

Collar and thorax ochreous orange. Body otherwise black; frons

spotted with blue; two blue dorsal spots on first segment of abdomen,

lateral blue spots on other segments. Wings hyaline. Primaries: base

ochreous orange; margins black, the apex broadly so; space between

veins 2 and 3 to inner angle, also between 3 and 4 close to cell black;

veins and discocellular black. Secondaries: the margins broadly black.

Expanse.—24 mm.
Habitat.—100 miles up the Maroni River, French Guiana.

Typ^.—Cat. No. 8490, U.S.N.M.

Genus PCECILOSOMA Hubner.

PCECILOSOMA VESPOIDES, new species.

Antenna? black. Bod}^ orange yellow. Legs streaked with black;

palpi tipped with black; a black spot on vertex; a large black spot on

thorax anteriorly; patagia tipped with black. Abdomen banded with

black. Wings hyaline; the veins and fringe black; the apices nar-

rowly black. Primaries: an ochreous streak on costal margin to near

apex; a short streak at base of inner margin.

Expanse.—24 mm.
Habitat.—Carabaj^a, Peru.

Type.—Q2.t. No. 8491, U.S.N.M.
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Genus ICHORIA Butler.

ICHORIA CHROSTOMIDES, new species.

Antenna? and b(xly black; a red spot on slioulder.s; a red streak on'

patagia; fore coxa? white; tihi.i; streaked with white. Wings smoky

h\'aline; the veins ])hick. Priniarios: the inner margin broadly l)lack;

the apex narrowly black. Secondaries irrorated with black except on

inner margin, and more thickly on outer half below median vein.

Exj)cmse.—20 mm.
Ilahitat.—St. Laurent, Maroni River, FrcMich (iuiana.

Type.—Q^i. No. S4t)2, U.S.N.M.

Genus PSEUDOMYA Hubner.

PSEUDOMYA NIGROZONUM, new species.

Body dark blue black. Fore cox;e whitish. Abdomen ventrally

whitish, the segments posteriorly black. Wings smoky hyaline; a

])road black median fascia on primaries, extending on to apical half of

secondaries. The inner margin of primaries l)lack.

Exjjanse.—19 mm.
Habitat.—St. Laurent, Maroni River, French (luiana.

Type.—Cvii. No. 8493, U.S.N.M.

Genus SAURITA Herrich-Schaeffer.

SAURITA PERSPICUA, new species.

Body l)lack; a red spot on shoulders and one on patagia; fore coxa?

irrorated with grey. Primaries smoky hyaline, the veins and fringe

black; a black shade at base and along the inner margin. Secondaries

slightly whiter, irrorated with ])lack below cell and chieHy toward

outer margin.

Exjyan-se.—Female, 27 nnn.

Ilahitat.—Trinidad, British West Indies.

Type.—i^2,i. No. 8494, U.S.N.M.

SAURITA TRICOLOR, new species.

Antennttt black with a grey spot tow^ard end. Head black. Collar

and thorax orange with some black shading. Abdomen orange, the

last four segments black above, brown underneath. Legs: femora

and tarsi yellow; tibite black. Primaries black; the median space

ochreous yellow. Secondaries ochreous yellow, the margin black,

very broadly so at apex.

ExjMnse.—23 nnn.

Habitat.—St, Jean, Maroni River, French Guiana.

Type.—Qvii. No. 8495, U.S.N.M.
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Genus SAURITINIA Dyar.

SAURITINIA DUBIOSA, new species.

Antennae, palpi, and head black. Leg's black. Collar, thorax, and

first seg-ment of abdomen orange red; abdomen otherwise black.

Wings semihyaline smoky brown-black, the veins darker. Primaries:

the costal and inner margins black; a darker streak in and be3'Ond

cell between veins 5 and 6.

Expanse.—21 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C?it. No. 8496, U.S.N.M.

Genus MACROCNEME Hubner.

MACROCNEME MARONIENSIS, new species.

Body and legs Idack; base of fejnora white; fore coxffi white; ven-

tral vahe fringed with white; two ventral rows of white spots; fore

til)ia' dark blue; some blue on frons and on vertex; some wdiite behind

eyes; a white point outwardly on collar; a blue and white point on

shoulders; a few blue scales on thorax. Wings black; the primaries

slightly paler toward apex.

Expanse.—24 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.~C^i. No. 849T, U.S.N.M.

Genus PHAIO Neunnoegen.

PHAIO CCERULEONIGRA, new species.

Head and thorax blue black. Abdomen dark green-blue. Legs

spotted with white at joints; white points on fore coxfe; a white point

laterall}^ on frons; a white point behind vertex. Wings dark blue

changing to grey-black in certain lights. _

Expanse. -r'^^ mm.
Habitat.—Carabaya, Peru.

Typ>e.—Q'Ai. No. S498, U.S.N.M.

Genus HOMONEURONIA Dyar.

HOMONEURONIA MODESTA, new species.

Antennje black. Body and legs dark blue; thorax below spotted

with white; fore coxse white; trochanters spotted with white; second

segment of abdomen laterally and ventrally white, the w^hite extending

ventrall}' on to first and third segments. Wings hyaline, the veins

and margins black. The secondaries more opalescent white, the

margin at apex more broadly black.

Expanse.—27 mm

.

Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8499, U.S.N.M.
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Genus CHRYSOSTOLA Herrich-Schaeffer.

CHRYSOSTOLA DISCOPLAGA, new species.

Antenntv, palpi, head, collar, and thorax auteriorl}^ black; a lilacine

spot on vertex; collar broadly lilacine in front; thorax posteriorly

and pataoia ochreous, the latter streaked with black. Abdomen
ochreous. the last two segments black. Underneath yellow, the tarsi

partly black. Wings hyaline. Primaries: basal half of costa, median

vein, vein 2, base of vein 3 and inner margin ochreous yellow; a black

streak on subcostal near base; a black spot at end of cell; outer half

of costa, apex, and fringe black. Secondaries: the veins yellow; the

apex and inner margin black, the latter fringed with ochreous.

Expaiue.—24 mm.
Habitat.—Caura Valley, Venezuela.

Ti/jje.—Cat No. 8500,Yt.S.N.M.

Genus PSEUDACLYTIA Butler.

PSEUDACLYTIA MINOR, new species.

Body black, the abdomen above velvety black; some ochreous brown
behind head; fore coxai white. Primaries: black, the veins velvet}'

black. Secondaries: semihyaline white, the veins, inner margin

broadly, apex and outer margin narrowly, black.

Expanse.—22 mm.
Hahitat.—St. Jean, Maroni River, Frencli Guiana.

Type.—C^ii. No. 8501, U.S.N.M.

PSEUDACLYTIA UNIMACULA, new species.

Body black above, underneath brownish, with apparently grey

streaks on abdomen. Wings black. Primaries: with a broad yellow

fascia from costa beyond cell to vein 2, close to outer margin.

Expanse.—34 mm.
Hahitat.—Cayenne, French Guiana.

Tijpe.—C?iX. No. 8502, U.S.N.M.

Genus CYANOPEPLA Clemens.

CYANOPEPLA PERSPICUA, new species.

Head black, red behind; some white scales laterally on frons. Col

lar, thorax, and abdomen dark blue above; a whitish subdorsal line.

Patagia brown, streaked with white and fringed with blue. Body
underneath white. Legs blue and white, tarsi brown. Primaries

black; cell partly hyaline, also below cell and vein 2, and above vein

2; a hyaline fascia beyond cell from subcostal to near outer margin

above vein 3; a lilacine streak above submedian and contiguous to
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hyaline space, and also on fringe of inner margin. Secondaries hya-

line, the veins and margins dark blue, the fringe black.

Expanse.—36 mm,
Hahitat.—La Paz, Bolivia.

Type,—Q2ii. No. 8503, U.S.N.M.

Genus TRICHODESMA Hanipson.

TRICHODESMA AURIMACULA, new species.

Body black above; frons white; segments of abdomen fringed with

white; underneath white, the legs partly grey; collar anteriorly orange,

and a similar streak on shoulders; patagia dorsally fringed with buff.

Primaries black; the veins and costa at base streaked with yellow;

an oblique yellow fascia at end of cell from subcostal to vein 2. Sec-

ondaries black; a white streak from base below cell, extending into

and slightly beyond cell.

Expanse.—30 mm.
Hahitat.—Caura Valley, Venezuela.

Type.—Q^t. No. 8504, U.S.N.M.

Genus ANTAXIA Hanipson.

ANTAXIA MERIDIONALIS, new species.

Palpi brown, darkest behind, and mottled with reddish hairs.

Head, collar, thorax, base of abdomen, and anal hairs sulphur yellow;

patagia dorsalh^ edged with red and grey. Abdomen crimson al)ove,

white underneath. Primaries sulphur yellow; costa finel}^ light

brown; markings violaceous brown; a large irregular antemedial

space constricted on subcostal, containing a 3^ellow spot below cell,

and very limited on inner margin toward base; an irregular space at

anal agle, almost reaching the antemedial sj^ace; a postmedial space

above vein 5, widening on costa to apex; a point near end of cell, and

two beyond it; postmedial points above veins 2, 3, and 4; a subtermi-

nal row of points; the veins tinged with red where crossing the viola-

ceous portions. Secondaries white; the inner margin broadly pale

roseate.

ExjKinse.—43 mm.
Hahitat.—Carabaya, S. E. Peru.

Ty2}e.—C2ii. No. 8505, U.S.N.M.

Genus PTYCHOTRICHOS Schaus.

PTYCHOTRICHOS ELONGATA, new species.

Head, collar, and thorax brown; a greenish buff" stripe from antenna

across collar and shoulder; an ochreous streak on patagia. Abdomen
orange, the segments banded with black posteriorly; the last segment
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black; the anus white; a broad brown dorsal band on first four .seg-

ments; an interrupted black line on other seg-ments; underneath

white. Primaries light grey; the costa, apex broadly and inner mar-

g'in dark-brown grey: the veins buff brown; some butl- brown lines on

inner margin: a large round dark brown-grey spot in and below cell

medially; a large irregular dark brown-grey spot at and beyond end

of cell; both spots outlined with whitish gre}"; a similar line from

subcostal to vein 3, separating the light portion from dark apical por-

tion; a dentate subterminal buff-brown line above vein 5; elongated

dark streaks between the veins; below vein 5 these spots are edged

with buff'. Secondaries hyaline; the veins black; the margins clouded

with l)lack.

Eti-jKin^e.—43 nmi.

Hal)Hat.—Rio Janeiro, Brazil.

Type.—C^i. No. 8506, U.S.N.M.

Genus HELUIRA Butler.

HELUIRA DOLENS, new species.

Bodv black; patagia and abdomen shaded with dark blue; fore coxte

and l)ase of abdomen ventrall}^ creamy buff"; a fringe of orange hairs

behind head. Primaries dull black; an antemedial and a medial velvety

black shade on costa; a similar shade along- submedian vein; a sub-

apical shade, and a su])terminal similar shade from veins 2 to 5. Sec-

ondaries hyaline, the margins broadly black.

Exjxtnse.—27 mm.
Ilahltat.—Caura Valley, Venezuela.

Type.—C^. No. 8507, U.S.N.M.

HELUIRA UMBRIMACULA, new species.

Body black; an orange and red fringe behind head; a yellow spot

posteriorly on thorax; fore coxa? white; a large ventral white spot on

abdomen. Primaries olivaceous butt"; the veins black; a broad post-

medial black shade from costa to near inner angle; apex broadly

blackish, with terminal dark olivaceous buff' spots; an orange spot at

base of costa. Secondaries: the basal half white; the veins and outer

half lilack. Underneath the primaries are black with whitish shades

in and below cell; four postmedial whitish spots.

Expanse.—81 mm.
Hah!tat.—St. Jean, Maroni River, French Guiana.

Type.—Q2.i. No. 8508, U.S.N.M.

Genus EUCEREON Hubner.

EUCEREON CARABAYANA, new species.

Antenni¥ and palpi black; frons dark blue; collar, thorax, and back

of head grey, irrorated with brown: abdomen grey^ish on basal half,
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terminally black. Primaries grey, thinly irrorated with brown; mark-

ings blackish brown; a shade at base; an antemedial fascia; a broad

shade from end of cell to costa; a postmedial line curved around cell,

thickest on inner margin; a broad subterminal shade, interrupted

between veins 4 and 5; a marginal shade below vein 2, one between

veins 4 and 5, and at apex. Secondaries white; the costa and apex

blackish brown.

Ex2?a'nse.—35 mm.
Habitat.—Carabaya, Peru.

Type.—C?it. No. 8509, U.S.N.M.

EUCEREON FLAVICINCTA, new species.

Palpi dark grey, tipped with light grey. Head dark gre}', buff at

sides. Collar pale grey, with diffuse dark spots. Thorax pale grey,

with dark streaks subdorsally, and on patagia inwardly. Abdomen
black, the segment before last bright yellow. Primaries whitish, the

veins and markings blackish brown; a basal shade; an antemedial

dentate line below cell; a streak in cell on either side of an annular

spot; discocellular curved, greyish brown, preceded and followed by

a dark shade; postmedial curv^ed bej^ond cell and between 5 and 3,

then incurved to middle of inner margin; subterminal thickened on

costa between 5 and 6, and between 2 and 3; marginal streaks thick-

ening into spots above submedian, veins 4, 6, and 7; fringe white,

spotted with black above vein 3. Secondaries grey, the apex and

outer margin broadly Ijlack to near anal angle; a black shade at end

of cell.

Expanse.—30 mm.
Hahitat.—Carabaya, Peru.

Type.—O^t. No. 8510, U.S.N.M.

EUCEREON MERULOIDES, new species.

Head, thorax, and primaries dark leaden grey; the veins velvety

black; a black postmedial shade; base of fringe black. Abdomen
black. Secondaries blue black; a semihyaline space at base, below

and beyond cell.

Expanse.—39 mm.
Habitat.—Carabaya, Peru.

Type.—Q.2X. No. 8511, U.S.N.M.

EUCEREON LEMOULTI, new species.

Body black; some orange behind head; collar and thorax shaded

with leaden. Primaries leaden; the veins black; the basal half of

inner margin ])roadly black. Secondaries black, darkest on outer

margin; a semihyaline^shade in, below, and beyond cell.

Expanse.—29 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Tijpe.—C'At. No. 8512, U.S.N.M.
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Genus METACROCEA Dyar.

METACROCEA POSTFLAVA, new species.

Head, thorax, and base of abdomen l)lack; abdomen otherwise

orange above, brown underneath. Primaries blaclv-brown, the veins

darker; a darker shade at base and medially on inner marg-in; an

antemedial darker spot on (tosta; traces of a darker subterminal shade

Secondaries black; a hyaline streak in, below, and beyond cell.

Ji'.vjxmse.—21) mm.
Habitat.—Rio Janeiro, Brazil.

Ti/pe.—Cat. No. 8513, U.S.N.M.

Genus APOCEREA Dyar.

APOCEREA SOBRIA, new species.

Head and thorax dark g'rey; some yellow behind head. Abdomen
black above; the last three segments banded with yellow, interrupted

subdorsally; anal hairs yellow. Primaries light grey, the veins and

markings dark grey; an antemedial curved line; a postmedial line

incurved below cell, dentate on inner margin, followed l)y shades and

streaks between the veins; terminal streaks between the veins.

Secondaries smoky grey-black, the base slightly whitish.

Expanse.—26 mm.
Ildhitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8514, U.S.N.M.

Genus CORREBIA Herrich-Schaeffer.

CORREBIA OBSCURA, new species.

Body black; an orange streak from antennas across collar and shoul-

ders; palpi yellow at base, circled with yellow near tips; trochanters

whitish; base of femora white and yellow; legs otherwise black; tarsi

circled with yellow. Primaries black; a postmedial fascia from costa

to inner margin, yellowish buff, becoming brown below cell. Second-

aries semihyaline black, the veins, costa, and outer margin darker.

Kcjyan.si'.—20 mm,
Ilahitat.—Maroni River, French Guiana.

Tyjx.—Ojii. No. 8515, U.S.N.M.

Genus PROPYRIA Hampson.

PROPYRIA ATROXANTHA, new species.

Fore wing with vein fJ stalked with 7 and I), vein 8 absent, other-

wise agreeing with Propyrla. Body black, orbits, patagia, a central

stripe on thorax, and subdor.sal band on tirst two segments of abdo-

men, orange yellow. Wings orange yellow% the apical third of pri-
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maries black with a narrow black edge along inner margin; seconda-

ries with an outer black border roundedly incised between veins 2 and

3 and before anal angle, produced nearly half way up the inner margin

and abruptly terminated. It is less than one-fourth of the wing in

width.

Expanse.—22 mm.
IFabitat.—Cuesta de Misantla, Vera Cruz, Mexico.

Type.—Q?it. No. 8516, U.S.N.M.

Genus EPECTAPTERA Hampson.

EPECTAPTERA DISCALIS, new species.

Head, thorax, and hairs on base of al)domen black; abdomen other-

wise dark, metallic blue above, black undei'neath. Primaries dark

blackish brown, with a few scattered butf scales; a quadrate whitish

patch in middle of cell; a postmedial blackish shade. Secondaries

orange red, the margins all broadl}' black.

Expanse.—31 nnu.

Ildbitat.—Carabaya, Peru.

Tijpe.—O^i. No. 8517, U.S.N.M.

EPECTAPTERA UMBRESCENS, new species.

Antennse black. Palpi white at base, otherwise black. Head, col-

lar, and thorax dark brown. Abdomen black above, irrorated with

ochreous, underneath irrorated with light gray. Legs brown; fore

coxa? creamy butf. Primaries dark brown, almost black on inner mar-

gin; a vague, darker spot at end of cell. Secondaries brown, irrorated

with 3^ellow, especially in cell; outer margin broadly blackish.

Expanse.—30 mm

.

Habitat.—Carabaya, Peru.

Type.—Q?ii. No. 8518, U.S.N.M.

Family NOLID^.

Genus CELAMA Walker.

CELAMA ALBIRUFA, new species.

Body white. Legs grey, the tarsi circled with white. Primaries

brown grey; a white streak from base through cell to apex; median

vein and vein 4 distinctly white; a whitish space at base of inner margin;

an antemedial row of brown points angled below cell; a brown spot

in cell close to subcostal; a postmedial row of black points on veins

from costa to vein 2; veins terminally shaded with white; some dark

terminal points; fringe brown. Secondaries white, the apex clouded

with brown.

Expanse.—8 mm.
Habitat.—St. Jean, French Guiana.

Ty^e?.—Cat. No. S558, U.S.N.M.-
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Genus NOLA Leach.

NOLA MESOGRAPHA, new species.

Head and thorax white. AI)donieii paU> brown, ti})i;e g^re^' and

wliite, tarsi dark grey brown circled with white. Primaries white,

sliaded with brown on outer margin; a large dark l)rown spot on costa

close to base; a large l)rown space on middle of costa through cell,

basally and outwardly shaded with darker brown scalers, the liasally

placed scales extending as a tine line to inner margin; a subterminal

irregular grey shade, angled at apex; a terminal brown line; fringe

grey. Secondaries diiMy white, the outer margin broadly dark grey;

underneath the discocclJulai" black.

Krpanse.—10 nun.

Ihih'iiai.—St. -lean, French (iuiana.

• Type.—<^Vii. No. So51). U.S.N.M.

Genus ROESELIA Hubner.

ROESELIA NIVEICOSTA, nev/ .species.

Head and thorax grey, irrorateil with light brown. Abdomen grey-

ish l)rown. Primaries brown: the inner margin and spuce a!)ove

mc^lian and vein 5 irrorated with white; the outer two-thirds of costa

white with only a few grey irrorations; outer margin chirker l)rown.

Secondaries white; a Hne terminal pale brown line; a few grey irro-

rations at apex.

Expanse.—2<) mm.
Ihihltat.—Castro, Pai'ana, Brazil.

Tyi>e.—{^2X. No. S5(>0, T.S.N.iNl.

ROESELIA DIVISOIDES, new species.

Head and thorax white tliinly irroratinl with black. Abdomen gre}'.

Tarsi blackish brown circU^d with white. Primaries grey% thinly irro-

rated with ]>rown; an antemedial dark-brown line, followed by a

brown spot in cell, a whitish spot at end of cell, and a dark-])rown

streak above it on costa; a postmedial dark-brown line, deepl}^ curved

beyond cell, then inwardl}' oblique to near middle of iimer margin;

the outer margin below vein 6 shaded with brown; a sul)terminal

brown shade, oblique from costa; terminal dark streaks on veins 2 to 5.

Secondaries grey, darkest on outer margin.

Krj)anse.—17 mm.
Hah'itat.—St. Jean, French Guiana.

TyjK.^Q'iit. No. 8561, U.S.N.M.

ROESELIA POLYODONTA, new species.

Head and thorax white; patagia inwardly edged with black. Abdo-
men grey, banded with white. Primaries grej^ irrorated with lighi
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brown; the cotsta l)r()wnish, the lines bhiek; a medial straight line,

]»rown in cell, bhick below it, incurved below submedian; an inwardly

curved line fi'oin sul)costal at end of cell to vein 3, then upwardl}^

curved to median, then outwardly oblique to submedian near post-

medial, and very deeply indentate on sul)median; a deeply dentate line

beyond cell, followed by the postmedial. which is evenly curved from

costa to vein 2, then slightly incurved to inner margin; an irregular

.su])terminal line; a terminal line; some brown shadings on outer mar-

gin; fring-e white spotted with brown. Secondaries dirty white; the

veins dark; outer margin and a postmedial line dark grey.

Expanse.— 15> mm.
Habitat.—St. Jean, French Guiana.

Tyjje.—C^it. No. 85(52, U.S.N.M.

Family LITHOSIID.E.

Genus AGYLLA Walker.

AGYLLA DELICIA, new species.

Mead and thorax dark grey. Abdomen whitish; anal tufts j^ellow-

ish bud'. Frimarit's white; the inner margin to cell smoky grey. Sec-

ondaries yellowish but!'; the inner margin and a subterminal space

white; the outer margin grey, darkest toward costa. Underneath the

primaries are grev, the secondaries white; the basal half of costa on

both wings yellowish butf.

Ev'panse.—23 mm.
llahitat.—St. Jean, French Guiana.

Tyjye.—Cixi. No. 8519, U.S.N.M.

AGYLLA AURANTICARIA, new species.

Body grey above, whitisli butf underneath. Frimaries white, faintly

gre}' on inner margin. Secondaries white; a large patch of androconia

on basal half of cell; a greyish shade on vein 2 at outer margin.

Underneath the primaries have a streak of hairs below cell, widening

to a broad tuft between veins 2 and 1.

Exjxmse.—26 mm.
Hahltat.—St. Jean, French Guiana.

Comes next to Aijijlta polysrinata Schaus.

Type.—QyX.. No. 8520, U.S.N.M.

AGYLLA SUBVOLUTA, new species.

Body above dark grey; frons tinged with brown. Frimaries white;

the inner margin below submedian dark grey, above it paler grey;

the costa finely pale buff; a dark-grey line on fringe. Secondaries

white; the apex l>roadly, the outer margin narrowly, smok}' grey.

Underneath, j^rimaries dark gre}"; secondaries as above, the apical

grey shadings somewhat darker.
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J^.rpmise.—30 mm.
ILthitat.—Maroni River, French aiul Dutch (xuliina.

Type.—OAi. No. 8521, U.S.N.M.

C\)mes next to A. dogn in I Ham]ys<)ii.

AGYLLA SANCTyE-JOHANNIS, new species.

Bodj^ o-rey ahov^e, darkest terminally on al)domen. Primaries

white; the inner margin below su])median u-reyish. vSecondaries

white, thickly irrorated with grey, more heavily on outer margin.

Expanse.—Female, 19 mm.
JJ(iljit((t.—St. Jean, French (luiana.

Tijjje. —Q'Ai. No. 8522, U.S.N.M.

Genus ARDONEA Walker.

ARDONEA JUDAPHILA, new species.

Head (lark hrown. Collar and thorax orange red. Al)domen vio-

laceous black. Prim;iri(\s grey brown; the costal and inner margins

l)roadly shaded with dark violaceous; some similar streaks between

\(Miis on outer margin; an orange-red space at base. Secondaries

fuscous grey.

Krpatise.r 21 mm.
Ihihitid.—St. Jean, French (luiana.

7}/7>..— Cat. No. 8523, U.S.N.M.

Genus PARAPALOSIA Dyar.

PARAPALOSIA CINDERELLA, new species.

Head and thorax greyish butt'. Abdomen grey, much darker ter-

minally. Primaries light grey; a very broad darker grey transverse

shade from near base to end of c(dl. Secondaries whitish at base, the

outer |)ortion suffused with grey.

Ki'p<(iise.—19 nmi.

Ifahttdt.—St. Jean, French Guiana.

T(/jH'.— Cut. No. 8521, U.S.N.M.

Genus PRONOLA Hampson.

PRONOLA FRATERNA, new species.

Head and thorax bright yellow. Abdomen violaceous black; some

yellow ventrally at base. Legs yellow. Primaries dark violaceous

black; the base, costal margin, apex broadly, and outer margin to

vein 3 ))i-ight yellow. Secondaries: the costal half greyish Initi', oth-

erwise dark brown.

Expanse.—16 mm.
Halntat.—Maroni River, French Guiana.

Tijpe.—C2it. No. 8525, U.S.N.M.
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Genus DIPvENA Walker.

DIPiENA INCONTENTA, new species.

Head bliick, shot, with ))hie and violet. Thorax dark viohiceous

brown. Abdomen dark ])lue-l)lack; terminal two se^^iiients dor.sall}"

and laterally red; anal hairs red. Primaries dark i-eddish l)rown, shot

with violaceous, especially on inner mai'^in. Secondaries g'rey-black;

the outer margin broadly dark blue.

Expanse.—23 mm.
Ilahitnt.—St. Jean, French Guiana.

Type.—OAi. No. 852G, l^.S.N.M.

Genus EUDOLICHE Moschler.

EUDOLICHE LONGA, new species.

Head and thorax white. Abdomen l)uti-white. Primaries white; a

brown shade near base l)elovv median; a medial brown shade in cell;

a ])rown shade below median, extending' to postmedlal shade; the latter

obsolete on costa and inner margin; a ])rowu spot at apex, one at inner

angle, and one on middle of outer margin; fi-inge white. Secondaries

white.

Expanse.—22 mm.
Habitat.—St. Jean, French Guiana.

. Type.—OAi. No. 8527, LT.S.N.M.

Genus THYONE \Valker.

THYONE MURICOLOR, new species.

Head and thorax dark leaden grey. Al)domen greyish l)lack. Pri-

maries leaden gre}', changing to light violaceous. Secondaries gre}'-

black.

Expan se.—18 mm

.

Hid/tat.—Cayenne, French Guiana.

Type.—(^?it. No. 8528, U.S.N.M.

THYONE PERBELLA, new species.

Head yellow. Collar and thorax orange. Abdomen ochreous yel-

low. Primaries: Base 3^ellow, changing to orange, then red, and

tinally brown, followed l)y a broad medial pale yelloAV fascia, which is

slightly oblique from costa to inner margin; a black spot at base of

costa; the median fascia followed by a brown shade, gradually fading

to ochreous ^''ellow; the veins on outer portion dark brown. Second-

aries pinkish yellow.

Expanse.—\^ mm.
Ilahitat.—St. Jean, French (xuiana.

Tyjje.—Q^t. No. 8529, U.S.N.M.
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Genus HYPERM^^PHA Hampson.

HYPERM-iEPHA MARONIENSIS, new species.

Head and thorax greenish biifi'. Al)doMieii and secondaries roseate.

Primaries i)ale j^-reenish butt'; a l)l•o^\'M streak from ))ase below eel! to

outer margin (sometimes almost o))solete), where it is joined l)v a

brown terminal line from apex; a dark brown spot beyond cell.

Underneath red.

Expanse.—12 mm.
JTahitat.—St. Jean, French Guiana.

Type.—Q^l. No. 8530, U.S.N.M.

Genus ODOZANA Walker.

ODOZANA UNICA, new species.

Head and thorax dark fuscous g're}". Abdomen red above. Bod}^

underneath (hirk fuscous yrey. Primai'ies fuscous i;rey, darker at

))ase and ah)n^" inner mai'^iii. Secondaries red; the costa, apex, and

outer margin fuscous grey, very bi'oadly so at apex, narrowing' to a

point at anal angle.

Ki'pduxi'.—IT nun.

H<il>it((t.—Cordoba, Mexico.

Tijjk'.—Cxxi. No. S,581, U.S.N.M.

Genus PREPIELLA Hampson.

PREPIELLA CONVERGENS, new species.

Head bull'. Abdomen pale roseate. Body creamy buff underneath.

Priniiiries pale l)uti'; the basal half streaked with ))lack; a black line

from middle of inner margin curving up around end of cell and return-

ing to inner angle, inclosing a pale 3'ellow space, on wliich is a red

spot at end of cell, and some red irrorations above and l)el()w sub-

nu'dian; Idack streaks beyond this line not reaching apex and outer

margin; a black terminal line. Secondaries yellow; the apex black.

Expanse.—IS mm.
Hahitat. —St. Jean. French (iuiana.

Type.—C^i. No. S582, U.S.N.M.

Genus CALLISTHENIA Hanapson.

CALLISTHENIA ANGUSTA, new species.

Head dark gre}"; a pale bull' line close to e3'es. Thorax black; the

patagia tipped with red. Abdomen red above, yellowish underneath.

Primaries black; yellowish butf streaks on basal half of cell, below it,

above submedian, and on inner margin; a broad postmedial yellow

fascia, narroAving at inner margin, and inclosing a red spot at end of

cell; yellowish bull' streaks on outer margin and costa between the
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\eins. Secondaries orange red; the apex broadly black, narrowing- to

vein 8.

Expanse.—13 mm.
Habitat.— ^i. Jean, French (xuiana.

TyiM.—OAt. No. 8533, U.S.N.M.

Genus ILLICE \A^alker.

ILLICE ABALA, new species.

Head and thorax grey-black. Collar yellow i.sh. Abdomen roseate.

Primaries grey-black; a roseate yellow spot at base of inner margin;

a broad yellowish fascia across end of cell, from costa to inner mar-

gin. Secondaries yellowish red; the apex broadly grey-black, nar-

rowing to vein 3 in the male, continuous to anal angle in the female.

ExjMri.^e.—1-1: mm.
IlaJntat.—St. Jean, French Guiana.

Type.—Qui. No. 8534, U.S.N. M.

ILLICE SUBRUBRA, new species.

Head and thorax dark leaden gvQ.y. Collar and abdomen red. Pri-

maries leaden gre}'; the costa finely pale buff. Secondaries red; the

apex broadl}^ leaden grey. Underneath the same.

Expanse.—16 mm.
Hahitat.—Caj^enne, French Guiana.

Type.—i^at. No. 8535, U.S.N. M.

ILLICE PYGMyEA, new species.

Head and thorax l^lack-grey. Collar and patagia creamy buff'.

Abdomen red. Primaries black-grey; basal half of inner margin

creamy buff'; a similar postmedial fascia slightly constricted at end of

cell. Secondaries yellowish, tinged with roseate on costal margin;

apical half of outer margin black-grey.

Expanse.—10 mm.
Hahitat.—St. Jean, French Guiana.

Type.—0,2^1. No. 8536, U.S.N.M.

ILLICE RUBRICOLLIS, new species.

Head and thorax blackish gx^y. Collar and abdomen crimson.

Primaries dark fuscous grey. Secondaries blackish; a red streak on

inner margin.

Expanse.—16 mm.
Hahitat.—Cayenne, French (Juiana.

Type.—Q^l. No. 8537, U.S.N.M.
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Genus METALOBOSIA Hampson.

METALOBOSIA INVARDA, new species.

Head and thorax black. Abdomen abo\e dull red, black under-

neath and on la.st .segment above. Primaries violaceou.s brown, iri-

descent. Secondaries black; below cell to inner maro-ju and anal

angle roseate.

Expanse

.

—19 nnii.

IJahltat.—St. Jean, French Guiana.

Ti/pe.-Cat. No. S58,S, U.S.N.M.

Genus ARHABDOSIA Dyar.

ARHABDOSIA SUBVARDA, new species.

Head, thorax, and primaries dark brown. Abdomen red; the last

segment and tufts black. Secondaries black; the inner area from just

witiiin cell red.

Krpanse.— U* nun.

ILihlfdt.—St. Jean, French (luiana.

Type.—C2it. No. S;-):;!>, U.S.N.M.

Genus ASCAPTESYLE Dyar.

ASCAPTESYLE SUBMARGINATA, new species.

Head, thorax, and primaries gre3'ish brown. Abdomen dark brown.

Secondaries crim.son; the apex, a terminal line, and fringe black.

Exjxuise.—'20 mm.
Ilahltat.—Trinidad, British West Indies.

Type.—Cut. No. S.540, U.S.N.M.

Genus NODOZANA Hampson.

NODOZANA BELLICULA, new species.

Head and thorax dark grey. Abdomen roseate above; underneath

bufi" handed with l)lack. Primaries pinkish l)uti'; a broad black median

fascia, containing a pale l)utf spot in cell and one above it, followed by

a red spot at end of cell; an oblique black line from costa at three-

fourths from base to a black spot at inner angle, followed by black

streaks on veins, interrupted on veins 5 and 6. Secondaries pinkish

3^ellow, the apex black.

KvjKm.se.—12 nun.

Hahitat.—St. Jean, French (xuiana.

Type.—CQ.i. No. 8541, U.S.N.M.
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Genus LYCOMORPHODES Hampson.

LYCOMORPHODES EPATRA, new species.

Froiis, colliir, :ind thorax .shining coal bhick; vertex ochreoiis.

A])d()in(Mi (Inll black. Primaries shining coal black; an ochreons

sti"eak at l)ase below costa. Secondaries dull black.

Kxpause.— 18 mm.
llaljltat.—St. Jean, French (juiana.

Tyyjt^—Cat. No. 8542, U.S.N. M.

Genus TALARA Walker.

TALARA ORNATA, new species.

Head and collar light gre^^sh brown. Thorax blackish. Alidoraen

roseate, the last segment black. Primaries: basal half and apex

creamy buff, thinl}' irrorated with brown; outer half more thickly

irrorated with brown, forming a broad difl'use postmedial shade;

sul)terminal blackish shades, a dark })rown spot at end of cell.

Secondaries: the base and inner margin roseate, otherwise black.

Underneath the primaries are black, the inner margin yellowish.

Kxpimse.— 16 nun.

llahUat.—St. Jean, French Guiana.

Ty;^..—Cat. No. 8;UP.. U.S.N. M.

TALARA SUBCOCCIl«IEA, new species.

Head and thorax light roseate brown. Abdomen and secondaries

j'oseate ochroous; anal hairs black. Primaries pale buff, shaded with

roseate except on costal and inner margins, and thinly irrorated with

In'own; a fine oblique darker shade from below cell to inner margin;

fringe shaded with black-l)rown. Underneath the primaries are

roseate, the costa, apex, and outer margin shaded with brown.

Kxpanse.—18 nun.

JIahitat.—St. Jean, French Guiana.

Type.—C?ii. No. 8544, U.S.N.M.

TALARA DECEPTA, new species.

Frons, thorax, and al)domen black; vertex yellow. Primaries black,

tinged with deep blue; a postmedial whitish fascia interrupted below

cell by a dai'k streak; a pale buff spot close al)ove inner angle, and

extending on to fringe. Secondaries light brown at base, suffusing

to l)lack on outer margin.

E.i'paitse.—19 nun.

IIahltat.--i*>i. Jean, French Guiana.

Type.—C2ii. No. 8545, U.S.N.M.
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TALARA UNIMODA, new species.

Head and thorax dark gre}'. AI)domen roseate. Primaries dark
oi-t\y. Secondaries roseate; apex ver\^ broadly >)la('k, tapering' to a

point at anal ani'le.

Expanse.— 1'-> nun.

Ihihhat.—Cayenne, Frvncli Guiana.

TyjH'.—OAi. No. S,54r,, H.S.N.M.

TALARA DIVERSA, new species.

Head and thorax dark grey. Abdomen roseate; anal hairs dark

l)rown. Primaries wliitish; a dark brown shade at base of costa,

extending- to submedian; a broad brown medial shade from costa to

below cell, followed by a dark grej' postmedial shade on which is a

black point at end of cell; a large blackish spot at inner angle, extend-

ing to vein 3; apex shaded with brown; some light brown irrorations

on inner margin. Secondai'ies red; apex and outer margin broadly

black, narrowing to a point at anal angle.

Ki'jxoise.—1-± mm.
llahltab.—St. flean, French (tuiana.

Type.—Vxxt. No. .s.^4T. T.S.N.M.

TALARA RUGIPENNIS, new species.

Head and thorax black grey. Abdomen roseate. Primaries drab

grey, irrorated with apparently raised black and white scales. Sec-

ondaries dull black.

Kepanse.— 14 mm.
ILihltat.—St. Jean, French Cniiana.

Type.—Cixi. No. 8548, U.S.N.M.

Genus PARATALARA Dyar.

PARATALARA LNVERSA, new .species.

Head and thorax white, Al)domen and secondaries grey. Pri-

maries: the base, costal margin broadly, apex, and outer margin to

vein 2 white; antemedial space below cell to inner margin dark grey,

followed by a broad brown shade, extending faintly onto white <'osta;

a whitish postmediul line, followi^d by a dark grey shade I'caching

outer margin at inner angle.

Expanse—14 nnn.

Ilahltat.—St. Jean, French (iuiana.

Type. C-At. No. 8549, U.S.N.M.



204 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

Genus CLEMENSIA Packard.

CLEMENSIA BRUNNEOMEDIA, new species.

Head and thorax brown. Abdoinen dark grey; anal nairs buff.

Primaries: basal third creamy buff, shaded with gray, chieffy on ))ase

of costa, followed by a l)rown space extending on costa to apex, limited

at end of cell by a grey streak, constricted between cell and sub-

median; terminal portion whitish, irrorated with grey; an interrupted

terminal brown line. Secondaries white; the outer margin tinged

with grey below vein 2,

Expanse.—19mm

.

Habitat.—Costa Rica.

%>6.—Cat. Is'o. 8550, U.S.N.M.

CLEMENSIA SUBLEIS, new species.

Head and thorax dirty white. Abdomen grey. Primaries dirty

white, the median space irrorated with light l)rown; a l)lack spot at

base of costa and one below median; an antemedial black spot on

costa, and one above submedian; a postmedial interrupted blackish

shade; a sul)termiual black spot on costa, a smaller one below vein 6,

and a shade above inner margin. Secondaries pale grey; a dark

medial spot on costa.

Expanse.—14 mm.
ITahltat.—St. .lean, French Guiana.

Type.—Qfii. No. 8551, U.S.N.M.

CLEMENSIA DISTINCTA, new species.

Body dark mouse grey. Primaries dark mouse gv&y ; a darker l)asal,

antemedial and postmedial shade; a subterminal whitish line at costa,

and below vein 2 to inner margin; a black s])ot at apex; a dark grey

spot at vein 5 extending on to fringe; fringe terrainall}" whitish above

and below vein 5 to inner angle. Secondaries lighter grey.

' Expanse.—18 mm.
IlahiUit.—Trinidad, British West Indies.

Tijpe.—C'At. No. 8552, U.S.N.M.

CLEMENSIA INLEIS, new species.

Head and thorax buff. Abdomen gi'ey. Primaries buff', thinly

irrorated with light brown; a postmedial row of small brown spots; a

small brown spot at apex, and one on costa before apex. Secondaries

buff-white.

Expanse.—18 mm.
Habitat.—Castro, Parana, Brazil.

Ty])e.—OAt. No. 8553, U.S.N.M.
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CLEMENSIA ABNORMIS, new species.

Head and collar white. Thorax yellow. Abdomen whitish gTey;

dark gTey terminally. Primaries bright 3'ellow; the costal margin,

apex ])roadly, and outer margin whitish; some brown irrorations on
yellow s})ace near white outer margin. Secondaries white, shaded

with but}' l>elow cell; a subtermiual grey shade on costa, becoming
marginal and broad ])elow vein 5 to anal angle.

Ki'panse.—16 nnn.

Ilahitat.—St. rJean, French Guiana.

Type.—C2,t. No. 8554, U.S.N.M.

Genus EPITALARA Dyar.

EPITALARA REVERSA, new species.

Head white. Thorax and at)donien grey. Primaries white from
base to niiddlt*, of costa and inner angle; beyond shaded with brown,

leaving only apex white; a black point at end of cell; traces of a tine

dark postmedial line; fringe white mottled with brown; a terminal

dark brown line. Secondaries grey.

Expwnm.—18 mm.
Ilahitat.—St. Jean, French Guiana.

Type.—C?ii. No. 8555, U.S.N.M.

Genus DIARHABDOSIA Hampson.

DIARHABDOSIA STRIGIPENNIS, new species.

Head and thorax creamy white. Abdomen yellowish at base, ter-

minally roseate. Primaries wdiite; a black spot at base of costa; an

antemedial and a medial l)lack line from costa, meeting below cell,

and enclosing some black clusters of scales in cell; a postmedial black

line from costa, curving around to apex, enclosing a white spot

streaked with l)lack; a blackish spot at middle of outer margin; an

irregular cluster of black scales at inner angle. Secondaries yellow-

ish; the apex black. Underneath yellow tinged with red; basal half

of costa on primaries black, with a large black medial spot from costa

to below cell; black at apex and inner angle.

E.rjxmse.—18 mm.
Ilahitat.—St. Jean, French Guiana.

Type.—03Li. No. 8656, U.S.N.M.

Genus EUZEUGAPTERYX Dyar.

EUZEUGAPTERYX SPECIOSA, new species.

Head light brown. Thorax light grey. Abdomen blackish grey.

Primaries grey thickly ii'rorated with brown; a broad blackish brown
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streak below costa for two-thirds from base. Secondaries dark gre}';

the costal margin Avhitish; fringe at apex blackish.

Expan.se.— 1.5 mm. I

Habitat.—St. flean, French Guiana.

Type.—V,'Ai. No. 8557, U.S.N.M.

JFamily ARCTIID^F. 1

Genus ROBINSONIA Grote.

ROBINSONIA ROCKSTONIA, new species.

Palpi, head, and collar dark brown spotted with white; some ochre-

ous below and at sides of head. Legs white inwardly, brown out-

wardly. Thorax ochi'eous; patagia white, edged with dark gre3'ish

brown. Abdomen with a dorsal ochreous stripe, with a dark })rown

stripe on either side of it, laterally and ventrally white. Primaries

brown; a broad subcostal ochr(H)us streak; below cell and beyond it,

below v^ein 0, white, leaving the mai'gins narrowly' brown, also veins

2, 3, and 4; subapical white spots above and l)elow vein 7; smaller

marginal white spots above and below vein 5. Secondaries white, a

fuscous streak on veins 2 and 1; a dark streak on basal half of costal

margin. Underneath similar, without any ochreous.

Kvpanse.—40 mm.
//rt^/^(/?'. -Rockstone, British Guiana.

Allied to R. lefaivrei Schaus.

Type.—Q,2X. No. 8563, U.S.N.M.

ROBINSONIA EVANIDA, new species.

Head and thorax white; back of head ochreous. Abdomen ochre-

ous above; su))dorsal white points; wdiite ventrally. Primaries white;

the costal margin pale greyish brown. In the male the outer and

inner margin and a stripe across end of cell to outer margin between

veins 2 and 3, faintl}" greyish. Secondaries white.

This is probably a subspecies of R.formula Grote. Had I not taken

the specimens myself, I should have thought they had lost their mark-

ings in the cyanide bottle. The male was taken in May, the female in

July, at Santiago de Cuba.

Expanne.—34 nun.

Rohinmnla formula was not found at the east end of tlie island, but

was common at Matanzas. Rohinsonia dewitzi Gundlach was also taken

at Matanzas; it is an older name for R. grotel S<Avcins, and I have speci-

mens from Mexico, Trinidad, Cuba, French Guiana, and Rio de Janeiro,

Brazil.

Type.—Cat. No. 8564, U.S.N.M.
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Genus IDALUS Walker.

IDALUS RUBENS, new species.

Antennte of male pee'tiiuited. Palpi crimson behind, ])uflF in front;

a dark point near tip. Head creamy white with crimson lines; tegulae

creamy white edged with crimson, and crimson annu'ar s]3ots. Thorax
greyisii brown; a crimson dorsal streak; patagia crimson, with a

brown dorsal streak, and a latei'al Avhitish streak; a silvery white spot

at tips. Abdomen crimson above, whitish ventrally; fore coxiv, crim-

son. Legs greyish spotted with brown. Primaries >'ello\vish white;

the veins crimson, widening on onter mai'gin; costal margin thickly

mottled with dark grey; crimson })asal spots on costa, below cell, and

below submedian; a broad dark grey antemedial shade interrupted by

the veins; a crimson streak on outer half of cell with irregular grey

spots above and below it; an outer irregular row of long dark grey

patches between the veins, mottled with buti' transxerse streaks near

the veins; the inner margin medially crimson; terminal dark grey

spots between the veins. Secondaries crimson; a whitish space in,

beyond, and above cell. The secondaries as in /. liippia Stoll. The
patch of androconia on fore wings is very slight and does not reach

yein 2.

E.vpanse.—30 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

Type.—Q2X. No. 8565, U.S.N.M.

IDALUS LAURENTIA, new species.

Palpi whitish, a black line behind and across tip. Head, collar,

and thorax pale yellow; a blackish curved line anteriorly on patagia.

Abdomen ochreous above, whitish underneath. Legs yellowish,

spotted with black; fore coxte black, fringed with white. Primaries

pale yellow; the spots annular, black; an elongated spot on base of

costal margin; a small round spot below cell at base; an antemedial

row of irregular elongated spots, the one in cell surmounted by two

small spots; medial black streaks on costal margin; a round spot in

cell and a smaller one between veins 2 and 3; very small spots alcove

and below vein -t; a long spot above 5, and a shorter spot a))Ove 6; an

outer row of round spots, the spot between 5 and 6 being nearer the

marginal spot; marginal triangular spots; the spots on apical fourth

of costa very narrow; fringe just above anal angle to submedian

black; a V)lack streak on inner margin. Secondaries white; a yellow

shade on margin at vein 0.

Expanse.—34 mm.
Ilalnfat.—St. Laurent, Maroni River, French Guiana.

Allied to /. panddina Druce.

Type.—^2X. No. 85G6, U.S.N.M.
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IDALUS NEJA, new species.

Body ochreous yellow. Palpi and legs grey; a light brown streak

on patagia. Primaries pale yellow; a brown spot at base between

median and submedian; large anteraedial spots from ])elow costa to

submedian, below this a small spot, all coalescing, greyish brown; the

balance of spots still paler; two in cell, one at upper angle, the other

close to vein ?>: a row of spots between veins close to cell, a post-

medial row of larger spots, the one between vein 2 coalescing with

a grey patch at angle; the spot between 5 and (i rather elongated; a

submarginal row of round spots between the veins, and smaller margi-

nal spots on the veins. Secondaries white; the inner margin pale

3'ellow.

Ex^Mnse.— ;-i6 nmi.

Ilahltat.—St. Joan, Maroni River, French (xuiana.

Tijpe.—OAt. No. 8567, U.S.N. M.

IDALUS FLAVOPLAGA, new species.

Antennpe serrate and fasciculate. Secondaries with vein 8 before

lower angle of cell; 6 and 7 coincident, shortly stalked with 8. Palpi

grey. Head yellow; a black spot on frons, one between antenna? and

two behind. Collar yellow; two blackish grey spots. Thorax dark

grey; patagia yellow, edged dorsally with black. Abdomen yellow,

the last two segments grey; anal hairs white. Legs grej^; fore coxse

3^ellow spotted with black. Primaries dark greyish brown; the veins

))utf; a yellow streak on inner margin widening outwardly; a large yel-

low spot postmediall}" from costa to vein 3; basally the spot is oblique,

outwardly sliglitly angled between 5 and 6; a buff streak from base

between median and submedian veins; fringe dark grey. Secondaries

yellowish, tinged with ochreous on inner margin.

Expanse.—28 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Tijpe.-~0<ii. No. 8568, U.S.N.M.

IDALUS ALBICOX^E, new species.

Palpi black; a crimson lateral streak on basal half. Head and

collar 3'ellow. Thorax lilacine grey; yellowish in front; crimson

streaks on patagia. Abdomen crimson above; a subdorsal white

basal spot; underneath white. Coxte white. Primaries: from base

to just beyond cell lilacine grey irrorated with darker scales and out-

wardly shaded with red; basal third of costa white; outer portion of

wing yellow, incurving slightly between vein 3 and inner angle;

above vein 3 a curved row of small clusters of black scales betMcen

the veins. Secondaries whitish; a crimson streak near inner margin.

Veins 3 and 5 very shortly stalked.
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Expanse.—30 nun

.

ILahitat.—St. Liuirout, Maroni River, French (Juiaiui.

Type.—OAi. No. 85()i), U.S.N. M.

IDALUvS CATENATA, new species.

Palpi roseate tipped with yellow. Fore coxi\3 and fring-e around

eye.s roseate. Head and collar 3'ellow. Thorax grey, the patagia

frino-ed with roseate. Abdomen brownish yellow; a subdorsal roseate

tuft at base. Primaries pale yellow; between cell, vein i^, and sub-

median a grey space extending into cell at base and medially, and on

to inner margin beyond base, and on outer third; this grey space is

partly edged and streaked with crimson; two small spots at end of

cell and one between :3 and 4 and between 6 and 7; an outer row of

large grey spots divided by crimson streaks on veins; a marginal row

of round grey spots between the veins. vSecondaries whitish yellow;

some roseate hairs at base of inner margin.

Expanx.e.—40 mm.
Hahltat.—Castro, Parana, Brazil.

This species is allicnl to /. lopliocampoides Felder, but differs in

many respects.

Typ<.—OAi. No. S5T(i, U.S.N. M.

Genus PRUMALA Schaus.

PRUMALA HIEROGLYPHICA, new species.

Head and thorax yellow, spotted with red, palpi spotted with brown;

fronslu'own; tegulw edged with brown. Abdomen roseate above, butf

laterally, light brown underneath. Primaries yellowish irrorated with

red; a streak from ])ase above submedian, outer half of inner margin,

and outer margin dark brown; median space on extreme costa dark

grey, apicall}^ extreme costal margin brown; a dark grey streak on

discocellular; veins on yellow portion all crimson; an interrupted

antemedial brown irregular line; two brown lines crossed on subme-

dian l)etween veins 2 and 3; a brown medial streak from costa to dis-

cocellular; a tine postmedial line from veins 3 to 6, followed by two

brown annuli on veins 5 and 6; an outer line from costa angled above

5. then wavy to vein 3; the angle is connected to outer margin by a

dark brown shade; a tine submarginal line. Secondaries roseate.

Edpanse.—Female, 36 nun.

Hah!tat.—St. Laurent, Maroni River, French Guiana.

Allied to P. aptin Ia Butler.

Ti/pe.—Cat. No. 8571, U.S.N.M.

Proc. N. M. vol. xxix—05 14
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Genus PREMOLIS Hampson.

PREMOLIS AMARYLLIS, new species.

Head and thorax greenish yellow; some tine transverse reddish lines.

Abdomen pule ochreous. Primaries g-reenish yellow; costal margin^

and a broadband from costa before apex to inner angle brown; traces

of tine reddish interrupted lines; basal, antemedial, medial, postmedial,

submarginal and marginal. Secondaries roseate.

Expanse.—29 mm.
TIahJtat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8572, U.S.N. M.

Genus ZATREPHES Hubner.

ZATREPHES ARENOSA, new species.

Palpi crimson fringed with white. Head and collar white irrorated

with red. Thorax and prolegs grey irrorated with red; fore coxte

white. Abdomen crimson above, white underneath. Primaries lila-

cine grey, irrorated with red; two darker grey oblique lines; the

antemedial from subcostal to inner margin, the po.stmedial from vein

7 to inner margin, followed by a white semihyaline band between 4

and 7, widest between veins 4 and 5; extreme costal margin white

irrorated with red. Secondaries crimson; the costal margin and fringe

white. The female paler.

Expanse.—Male, 2U mm.; female, 39 mm.
Hah/tat.—Maroni River, French Guiana.

Allied to Z. nitIda Cramer.

Type.—Cat. No. 8578, U.S.N.M.

ZATREPHES MODESTA, new species.

Head and thorax light brown thinly irrorated with red. Abdomen
pale buff; a subdorsal brown line, widest at base and on terminal seg-

ments. Primaries yellowish buft', thinly irrorated with red between

the lines; costal margin darker, the extreme margin white; three

olivaceous grey lines from subcostal to submedian vein, antemedial,

medial, and postmedial; inner and outer margins narrowly reddish,

preceded by a faint semihyaline spot above and below vein 4; fringe

dark reddish brown above vein 2; below it and on inner margin oliva-

ceous grey. Secondaries yellowish white; fringe toward anal angle

dark reddish.

Expanse.—27 mm.
IIah!tat.—St. Jean, Maroni River, French Guiana.

Allied to Z. tr'd'ineata Hampson; the outer margin of primaries

slightly incurved at vein 4.

Type.—Cat. No. 8574, U.S.N.M.
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ZATREPHES OSSEA, new species.

Palpi whitish; a crimson streak behind. Head and thorax g-reyi.sh

white thinly irrorated with rod; a brown spot on vertex; a subdorsal

dark line. Abdomen roseate above, whitish underneath. Primaries

bone white; a few red irrorations on basal half; outer portion with

coalescing- brownish striw; costal margin finely brown; fringe and

outer margin narrowly dark brown; an antemedial and a postmedial

brown line; closer together on inner margin than on costal margin;

veins on outer margin brown. Secondaries white; the inner margin

broadly roseate; fringe brown,

^u-panse.—35 mm.
ILihltat.—St. Jean, Maroni River, French Guiana.

Type.—K^^i. No. 8575, U.S.N.M.

Genus EU PSEUDOSOM A Grote.

EUPSEUDOSOMA ABERRANS, new species.

Palpi white; second segment terminally and upper part black. Head
and thorax white; a brown bar on frons; .some yellow on vertex.

Abdomen white; crimson above, except on first and two terminal seg-

ments; a dorsal row of white spots. Wings white; outer half of

extreme costa on primaries fuscous; a fuscous streak below cell, between

veins 2 and 3, and below submedian.

Expanse.—43 mm.
Ilahitat.—Coatepec, Mexico.

This species differs from ]£. involuta Sepp in the position of the

fuscous lines on primaries.

Tyjye.—Cvit. No. 857<3, U.S.N. INI.

Genus NEAXIA Hampson.

NEAXIA GNOSIA, new species.

Head and thorax yellow; a crimson line behind palpi; a red line

across frons; red spots on thorax; patagia fringed and with a crimson

line. Abdomen roseate above, white underneath. Primaries yellow;

a large dark gre}' space from middle of cell to inner margin, where it

is widest, edged with crimson and crossed l)y a crimson streak below

cell; a crimson spot near base of costa and at base below median vein;

a pale grey spot in cell and a row of four spots beyond cell, followed

})y a series of postmedial darker g're}' spots, coalescing between veins

5 and 8; a marginal row of very pale spots. All the spots edged more
or less with reddish. Secondaries roseate; the costal margin white;

fringe yellow.

Expanse.—31 mm,
Hah'itat.—Oinai, British (iruiana.

Type.—C2it. No. 8577, U.S.N.M.



212 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

NEAXIA BELLA, new species.

Palpi yellcnvish tipix^l and spotted with dark brown. Head ocher-

ous; a brown line in front of antenna\ Collar and thorax yellow, two

dark brown spots posteriorly on the latter; lai'oc l)liickish brown spots

on patagia edged with red. Abdomen crimson above, anal segment

yellow; underneath white. Legs yellow, spotted with blackish grey.

Primaries bright yellow; spots blackish grey; antemedial elongated

spots, extending l)elow cell to outer margin, interrupted on inner

margin ])y a yellow spot; su))median partly streaked with red; a red

streak below cell and vein 2; a round spot at end of cell; a streak

above it; four small spots beyond cell; a postmedial row of spots, v^ery

lai'ge a}K)ve vein 4, the spot above vein 5 and above vein 7 close to

margin, with some crimson streaks on veins above and below them;

a marginal row of small spots. Secondaries: costal margin white;

inner margin and a streak through cell to outer margin roseate; other-

wise black.

Expanse.—27 mm.
Ilahltat.—St. Jean, Maroni River, French Guiana.

Type.—O^t. No. 8578, PT.S.N.M.

Genus ERIOSTEPTA Hampson.

ERIOSTEPTA BACCHANS, new species.

Head, thorax, and fore coxfe rosy vermilion; palpi fringed with

dark grey; yellow streak on patagia. A])domen roseate above, whit-

ish underneath. Primaries rosy vermilion; the costal edge and a

streak below on basal half dark grey; a grey spot in cell, another at

end of cell, and one between veins 3 and 4 at cell; basal and ante-

medial yellow spots; yellow streaks between the veins interrupted by

postmedial grey spots edged with red, those below vein 5 parallel

with margin; three spots aboA^e 5 oblique from costa to outer margin;

terminal gre}" streaks on veins; fringe dark grey. Secondaries rose-

ate; the fringe and anal angle broadly 3'ellowish white; a hyaline

streak from base below cell.

K.rpa ii.se.—80 nun.

llahhdt.—St. flean, Maroni River, French Guiana.

Type.—C^t. No. 8579, U.S.N.M.

Genus AMAXIA \A/alker.

AMAXIA CONSISTENS, new species.

Palpi butf, streaked Ix^hind with black. Head, collar, and shoulders

l)riglit yellow; a dark spot edged with crimson posteriorly on head.

Thorax dark violaceous brown. AbdomcMi black and brown above;

anal segment yellow, preceded by a crimson line; underneath white.
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Primaries brig-ht yellow; a dark violaceous l)rown space occupvino^

entire inner margin and extending to ])ase of costa and to subcostal vein

mediall3% edged with crimson; median vein crimson on dark portion

of wing; a crimson streak below cell; outer half of submedian and a

small spot on middle of inner margin crimson; a roseate spot at base

of inner mai-gin; spots on yellow portion grey, edged with })lack; a

small spot at end of cell; a black streak above it; tine small spots

beyond cell; a postmedial row of larger spots, increasing in size

toward costa and coalescing with a costal streak at apex: red streaks

on veins (> to 8 separating the spots; small marginal spots. Second-

aries blackish; costal margin white; inner and outer margin narrowly

roseate; a roseate spot at end of cell; a roseate streak l)elow cell.

Expanse.—'IS mm.
ITabitat.—St. Laurent, Maroni Kiver, French Guiana.

Type.—Cat. No. 8580, U.S.N. M.

Genus EVIUS Walker.

EVIUS ALBISCRIPTA, new species.

Palpi crimson behind, white and brown in front. Frons white and

l)rown. Vertex silvery white; an inverted V red line posteriorl3\

C'ollar light brown with silvery white spots edged with crimson.

Thorax fawn })rown; a silvery white streak on patagia inwardl3M'dged

with crimson. Abdomen dorsally grey; a red tuft subdorsally at

l>ase; last segment l)rown, the two before it crimson; anal hairs and

ventral ly white. Primaries lilacine brown; a very large semihyaline

pale yellowish space beyond cell from vein 3 to subcostal; a blacl<

mark on this space at vein 0; a silver}' white streak in cell; a similar

streak below vein jJ, edged above with crimson, ))elow with black;

marginal silver}" white streaks and spots above vein 8 to apex; some

crimson at ends of veins, and yellow spots on fringe. Costa grey,

with a crimson streak from base to apex; a red spot at base of inner

margin; a 3^ellowish and red spot near base ])elow cell. Secondaries

crimson, the inner margin white.

Expanse.—29 nun.

II(ihlt((t.—St. Jean, Maroni lliver, French Guiana.

Type.—Ciit. No. 8581, U.S.N.M.

Genus PAREVIA Hanipson.

PAREVIA METHyEMIA, new species.

Head yellow, frons pale brown. Collar and thorax brown. Abdo-
men crimson a]>ove, pale yellow below. Primaries lilacine brown; a

large yellow spot medially on costal margin extending to median vein;

two smaller yellow spots on costa before apex; a yellow^ space on outer



214 PR(H'KEDIN(;S OF THE NATIONAL MUSEUM. vol. xxix.

margin from above vein 4 to inner angle, Avidest toward apex. Sec-

ondaries roseate.

Expcm lie.—17 mm

.

Ilahltat.—St. Laurent, Maroni River, Freiuli (xuiana.

Tt/pe.—Cat. No. 8582, U.S.N.M.

Genus AUTOMOLIS Hubner.

AUTOMOLIS ALETERIA, new species.

Palpi pale greyish V)rown. Head, collar, and thorax white; a yellow

spot on vertex; collar edged posteriorly with j^el low; thorax shaded

with roseate. Abdomen crimson above; subdorsal white spots; last

segment white; ventrall}' white; wings white. Primaries somewhat
opalescent; outer two-thirds of extreme costa brown, darkest on

medial third; a short black streak at end of cell and close beyond,

above, and below vein 3; a longer streak below vein 2; short streaks

medially above and below submedian; a faint small greyish submar-

ginal spot between veins .5 and 6. Secondaries white; the inner mar-

gin broadly roseate.

Expanse.—35 mm.
Jlah'itat.— St. flean, Maroni River, French (Juiana.

Type.—Cat. No. 8583, U.S.N.M.

AUTOMOLIS OCHREATA, new species.

Antenna? of male serrate and fasciculate. Palpi and frons ^v^y,

VvCrtex ochreous. Collar white, spotted with black anteriorly. Tho-

rax ochrcous; a white patch in front and behind spotted with black.

Abdomen ochreous above; anal hairs white. Primaries ochreous; base

above submedian white with three oblique black spots; a black spot

on inner margin on the medial white area; a broad black outer band,

edged with white and cut by white veins; a white streak toward end

of cell and another below vein '2. Secondaries reddish orange; the

costal margin broadly pale yellow. The patch of androconia on pri-

maries underneath extends below cell above vein 2. On the hind

wings veins 2 and 3 are shortly stalked; vein 5 nearer to 6 than 3.

E.iquinse.—Male, 27 mm.
Ilahltat.—St. Laurent, Maroni River, French Guiana.

Type.—Cat. No. 8584, U.S.N.M.

AUTOMOLIS ASTEROIDES, new species.

Head and thorax pale greyish brown; teguhv and patagia edged

with white. Abdomen red above, white below; the last three seg-

ments above, and a subdorsal line, brown; a large whitish subdorsal

basal spot. Primaries: the costal margin greyish white; apical and

marginal sj)ace ))roadly above vein 3 semihyaline, crossed by dark

veins; otherwise lilacine grey with darker mottlings; brown shades in
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cell and on inner margin; two whitish points medially above subme-

dian vein. Secondaries lilacine gre}-; the costal margin broadly

whitish on basal half; a dark streak from base, below cell to outer

margin, and a similar,streak near inner margin.

E.i'paniie.—28 nmi.

Habitat.—St. Laurent, Maroni River, French Guiana.

Tv//;^'.—Cat. No. 85.S5, II.S.N.M.

AUTOMOLIS PULVEROSA, new species.

Head and thorax grey. Palpi circled and tipped wdth white.

White lines on head and collar. Collar and patagia dorsally fringed

with white; patagia with a lateral pale 3^ellow streak. Abdomen
ochreous al)ove, white underneath; a white line across next to last

segment, white anal hairs. Primaries gre3nsh brown; a greyish white

shade along discocellular, and ol)]i([uely from middle of vein 2 to vein

4, and along it to margin; basal half of costa, base of median, basal

half of submedian, base of vein 4, veins 5 and 6, spotted and streaked

with white; ends of veins below G, and fringe, white. Secondaries

whitish 3'ellow; costal margin white with a large brown patch of

androconia; veins 3 and 5 from lower angle of cell; fJ and 7 coincident.

Ej'/xirtne.—29 mm.
Ilahitat.—Geldersland, Surinam River, Dutch (hiiana.

rupe.—Qvii. No. 8o8(), U.S.N.M.

AUTOMOLIS CARINOSA, new species.

Palpi pale grey streaked behind with black. Frons brown. Ver-

tex and collar white, the latter irrorated dorsally with red. Thorax
ochreous brown, the patagia tipped with red. Abdomen crimson

above; subdorsal points, anus, and venter white. Primaries: the

base obliquely from costa dark brownish gre\' cut by white veins; a

crimson streak on inner margin; a white triangular medial space on

which in and below cell is a large pale yellow spot; a broad dark

brown grey fascia across end of cell, widening on margins, outwardly

divided by white veins; the outer space pale yellow. Secondaries

whitish broadly tinged with roseate above anal angle. The seconda-

ries have costa evenlv rounded; veins and 8 stalked; 6 and T coinci-

dent.

Expanse.—35 mm.
Ilahitat.—Rio Janeiro, Brazil.

Type.—Cut No. 8587, U.S.N.M.

AUTOMOLIS IRRUPTA, new species.

Palpi gre>'ish brown in front, crimson l)ehind. Head, collar, and

thorax ochreous bufl', spotted with red; patagia fringed and streaked

with red; two white spots edged with brown posteriorly on thorax.

Abdomen crimson above; the anal segments yellow; underneath
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white. Primaries j^ellow; the costal margin dark lilacine; the veins

edged with crimson, not reaching outer margin but meeting in curves;

some g-reyish brown at base below median and submedian veins; the

medial and outer space below cell and vein 2 divided by red lines into

elongated yellow spots; discocellular crimson, surrounded by a grey

space, inwardly limited by a dark line from subcostal vein to inner

margin near the angle; an outer row of oval pale grey spots shaded

toward base and outer margin with darker grey; a terminal red line

and grey spots at ends of veins. Secondaries crimson; the costal

margin whitish. Belongs to Section III A. b. a. of Hampson's Cata-

logue Lepidoptera Phahtma?.

Expanse.—37 mm.
Habitat.—Rockstone, British Guiana.

Type.—Q^i. No. 8588, U.S.N.M.

AUTOMOLIS FORMONA, new species.

Head and thorax 3ellowish brown; two black points posteriorly on

the latter. Abdomen crimson above, dirty white underneath; anal

hairs whitish. Primaries brownish j^ellow; the veins paler, reddish

brown; dark specks and stride on costal margin; a blackish line from

base of median vein to inner angle, where it is thicker, and expands

towards vein 2; a crimson spot at ])ase of inner margin; spots greyish

partly edged with black; antemedial spots in and below cell; an irregu-

lar spot at end of cell; three spots beyond end of cell; postmedial

spots outwardly dentate, larger and darker, divided only by the veins,

and the spots between 5 and 6 extend to the submarginal spot; these

are smaller, slightly lunular; terminal spots between the veins, alter-

nately large and small. Secondaries crimson; the costal margin

broadl}^ whitish.

Expanse.—39 mm.
TIab'dat.—St. Laurent, Maroni River, French Guiana.

Belongs to Section HI A. a. b.

Type.^Ciii. No. 8.589, U.S.N.M.

AUTOMOLIS SULFUREA, new species.

Palpi, frons, legs, and pectus black; frons and coxte shot with dark

blue. Head and thorax pale sulphur yellow. Abdomen orange; a

black and l)lue dorsal patch on last four segments. Primaries pale

sulphur yellow; a brown spot at apex. Secondaries orange yellow;

a black marginal spot from vein 2 to anal angle. Underneath the same.

Expanse.—-to nun

.

Ifahitat.—St. Jean, Maroni River, Frenc^h Guiana.

Belongs to the same section as A. kiijx rlxi Druce, and is closely

allied to it.

Type.—OdX. No. 8590, U.S.N.M„
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AUTOMOLIS CHRYSOPERA, new species.

Palpi 3'ellow, whitish and grey in front. Head and thorax 3'ellow

streaked with crimson. Abdomen crimson above, white below; some
dark subdorsal shades towards anus. Primaries dark grey, the veins

partly streaked with crimson; apical third of costa, apex, and outer

margin to vein 2 bright yellow separated from the dark portion ))y an

irregular crimson line; terminal red spots on veins; a submarginal

red spot from veins 6 to 8; antemedial j^ellow streaks edged with

crimson on costa, in cell, on submedian, and ])elow cell; a medical

crimson spot above submedian and on inner margin. Secondaries

black; the base roseate. Underneath the basal third of wings is

roseate otherwise black, except the yellow space on primaries, which
is as above.

E,vpanse.—24 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—C^i. No. 8591, U.S.N.M.

AUTOMOLIS NEIRA, new species.

Head and thorax black; front dark blue; an orange streak on

teguhe and patagia. Pectus and legs dark brown; coxcT? t>lue. Abdo-
men black; terminal blue dorsal spots; two rows of lateral blue spots.

Primaries ])lack; an orange streak from sul)median near base to vein .5

and l>elow it, ])ut not reaching the outer margin; an oblique orange

streak from subcostal at vein 7 to outer margin below \ ein (!. Sec-

ondaries black; an orange subcostal streak; in the male a thinly scaled

space below the cell. Underneath the su})costal yellow streak on sec-

ondaries much more conspicuous.

E\r]>an)<<'.—Male, 36 mm.; female, 42 nun.

Habitat.—Rio Janeiro, Brazil.

Allied to A. lyachardi Butler.

7i/pe.—Cat. No. 8502, U.S.N.M.

AUTOMOLIS ZONANA, new species.

Head l)lack; some blue on frons. C'ollar and thorax black; a broad

yellow band posteriorly on collar and on shoulders. Abdomen black;

two basal segments dorsally and laterally orange; four terminal seg-

ments bluish black; underneath orange ventral spots. Primaries

velvety black, markings sulphur yellow, an antemedial fascia, wider

on inner margin than on costa; an irregularly curved fascia from costa

l)eyond cell to outer niargin below viens 5 and (5; a broad s])ace on

outer half of vein 2. Secondaries: basal half yellow tinged with

orange; outer half black.

H.rjHfn.se.—38 mm.
Habitat.—St, Jean, Maroni River, French (uiiana.

Belongs to Section III, B. b. a'.

%>f.—Cat. No. 851(3, U.S.N.M.
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AUTOMOLIS MOMA, new species.

Head iuul thorax black. Collar sulphur yellow. Abdomen black

above, broadly dark orange before anal fseg'iuent, also underneath to

base. Primaries black; a very broad sulphur jndlow space beyond

base; an outer sulphur yellow broad fascia from costa to outer margin

from vein 4 to below vein 3, Secondaries brownish yellow, outer

margin broadly black.

K,f])<()> XI'.—Female, 40 nun.

Ilahitat.—Omai, British (luiana.

Antenna? serrate and fasciculate; secondaries without marg-inal fold;

veins 6, 7, 8 stalked, 7 and 8 very shortl3^

Tijpe.—C^t. No. 8594, U.S.N.M.

AUTOMOLIS APICATA, new species.

Palpi and frons brown; vertex orange with a brown spot. Collar

and thorax yellowish white, a broad brown dorsal streak. Abdomen
brown black al)ove; terminally, laterally, and ventrally orange. Pectus

and legs brown; fore coxsb orange. Wings j^ellowish white; apex

broadl}' l>rown, narrowing to a point just below 3; a brown sti'eak along-

inner margin; a short brown streak above submedian. Secondaries:

inner margin 3"ellower with some black hairs.

Expanse.—Male, 31 mm.
Hah/tat.—St. Laurent, Maroni River, French (luiana.

Belongs to the same group as ^4. monia Scliaus.

Type.—D'Ai. No. 8595, U.S.N.M.

AUTOMOLIS CROCOPERA, new species.

Body black. Head and last two segments of abdomen orange; some

dark blue shades on abdomen dorsally. Primaries very dark green,

the veins l)lack. Secondaries: the disc semihy aline white; the margins

bluish black.

E.rjmnsp.—40 mm.
Ilahitat.—Omai, British Cxuiana.

7}//9t^—Cat. No. 8596, U.S.N.M.

AUTOMOLIS ALBIPLAGA, new species.

Pectus, legs, thorax and palpi dark gre\'. Head and base of fore

coxffi orange. Abdomen dull blue black. Primaries dark greyish

brown, the veins paler; a large round wdiite spot beyond cell. Sec-

ondaries ])lack; a difl'use whitish spot below cell.

Expanse.—31 nnu.

Ilah'dat.—St. Jean, Maroni RiviM-, French (luiana.

Secondaries with vein 8 from c(41, (! and T stalked.

Type.—Q^t. No. 8597, U.S.N.M.
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AUTOMOLIS POLYSTRIA. new species.

Body oclireou.s. Priuiarie.s ochreous, shaded with pale lilaciiie

l>rown on co.stal iiiaryiii, l)etwe('n veins 2 and o, and at l)ase of inner

uuirg'in; diseoeenular shaded with black on either side; short bhick

streaks at end of cell; longvr streaks above cell; a black streak above

vein 2 from cell to outer niargin; short intervenal outer streaks from

costa to vein 3; short terminal l)Iack streaks above and below vein 5;

also above and below suljmedian; a medial streak on inner margin.

Secondaries j-ellowish.

Expiinae.—32 mm.
Ilah/tat.—St. Jean, Maroni River, French (niiana.

Type.—C?ii. No. 8598, U.S.N.M.

AUTOMOLIS BONORA, new species.

Orang-e yellow; four terminal segments of abdomen l)lack, spotted

with blue. Abdomen ventrally white, with transverse black lines;

legs whitish, streaked with brown; fore coxte whitish, edged with

black; pectus with blue spots close to legs. Palpi black, fringed with

white; lower portion of frons blue. Primaries: the apex narrowly

edged with dark ])rown to vein h. Secondaries: some black scales at

end of vein 2 and at anal angle.

E,vpani<e.—31 mm.
ILihttat.—Cayenne, French (Juiana.

Allied to A. orhomi Schaus.

Type.—Cut. No. 8509, U.S.N.M.

AUTOMOLIS ILIOIDES, new species.

Palpi ))rown, spotted with Initf at base. Head pale buff. Collar

and thorax yjale buff, irrorated with roseate, the teguhe and patagia

edged with dark brown. Abdomen roseate above, buff' underneath.

Primaries ])urt', thiidy irrorated with roseate; the veins streaked with

roseate on buff' portion; inner and outer margins from l)elow vein 6

dark brown; a roseate strtnik at base of inner margin, followed ])y a

small l)uff spot; three antemedial brown spots on costa with white

points; a Ijrown mark below the outer two from subcostal to brown

inner margin, containing a white streak in cell; a brown spot at end

of cell, bifurcating on costal margin; two large l)rown annuli, one

medial, the other at end and lower portion of cell to vein 2; an oval

brown annular spot from vein 4 to near vein T, and a small ]>rown

annulus on costa al)ove, followed 1)y an obliqu(» brown line to vein 5;

a brown streak at apex. Secondaries white, tinged with roseate on

inner margin.

Krpause.—39 ram.

ILihltat.—Omai, British (luiana.

Allied to ^1. iltis Cramer.

Type.-Cvit. No. 8600, U.S.N.M.
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Genus HYPIDA.LIA Hampson.

HYPIDALIA SANGUIRENA, new species.

Head and thorax ochreous, two black spots on collar; patagia

edged with red. Abdomen reddish; a dorsal row of black spots.

Primaries ochreous; the veins vinous red; also a triangular line in

cell resting on discocellular; an antemedial line, incurved towards

base of inner margin; a geminate postmedial line, divided b}^ a grey-

ish line, incurved to antemedial line on inner margin; a subterminal

wavy line; a streak below cell and vein 2; all the lines vinous red.

Secondaries reddish.

Expanse.—47 mm.
Hahitat.— St. Jean, French Guiana.

Type.—OaX. No. 8601, U.S.N.M.

Genus MELESE Walker.

MELESE CASTRENA, new species.

Head and thorax light brown. Abdomen roseate above, pale

brown luiderneath. Primaries light brown; a black point in cell; a

black and red spot below median near base; a buff space on inner

margin from nearer base to middle, containing crimson annuli; some

red scales near cell between veins 2 and 3; a l)lackisli spot on end of

cell; a semihyaline spot below vein 6 and one above it, both edged

with black; a roseate l)uff spot al)Ove on costal margin; the outer mar-

gin grej'er. Secondaries pale roseate.

Expanse.—26 nun.

Hahitat.—Castro, Parana, Brazil.

Very much like M. asana Druce, but the male antenna? are minutely

serrate, with cilia.

Type.—Cat. No. 8602, U.S.N.M.

MELESE CHIRIQUENSIS, new species.

Palpi crimson, fringed with dark brown. Head and thorax brown.

Abdomen crimsom above, white underneath. Primaries brown, irro-

rated with dark ])rown scales; a white antemedial point on submedian;

a small roseate spot below median nearer base; an irregular hyaline

spot beyond cell from vein .5 to subcostal, broadest on vein 5; white

and roseate spots on apical third of costa; fringe spotted with white.

Secondaries: the. base and inner margin roseate; otherwise blackish

grey; a roseate postmedial spot on costa.

Exp)anse.—Male, 26 mm.
Ilahltat.—Chiriqui, Panama.

Allied to M. halxmi Dognin, which has the hyaline spot extending

below vein 5, and no roseate on secondaries, and is also of a grej^er

color. Of M. hahoxa I have 2 males and a female.

Type.—Cat. No. 8603, U.S.N.M.
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Genus GLAUCOSTOLA Hampson.

GLAUCOSTOLA FLAVIDA, new species.

Head, legs, thorax, and priuiai-ie« grey-brown; some yellow behind

head; a dark yellow streak at base of inner margin; a darker oblique

shade at end of cell. Abdomen and secondaries dark yellow. Under-

neath the primaries are tinged w itli yellow.

E.rpaiitie.—3 7 n im

.

Ilahitat.—St. Laurent, Maroni River, French Guiana.

71/yA.—Cat. No. 8604, U.S.N.M.

GLAUCOSTOLA METAXANTHA, new species.

Palpi and legs dark brown grey. Head orange; a l)lack spot on ver-

tex. Collar orange: subdorsal and lateral blackish spots. Thorax
blackish; the patagia inwaidly edged with yellow. Abdomen orange;

a black band across last segment. Primaries dark brown; pale streaks

on costa, in cell, al)ove inner margin, and above and below vein 2; an

oblicpie white band beyond cell from subcostal to vein 3 near outer

margin; an acute elongated white spot at base lielow cell. Second-

aries: base and itiiier area yellow; outer portion from middle of costa

and fron) beyond anal angle black.

Expanse.—3-t mm.
JIahltat.—Tuis, Costa Rica.

Type.—Q^t. No. S6()5, U.S.N.M.

GLAUCOSTOLA BINOTATA, new species.

Palpi, head, and collar dark grey; some yellow behind head, and
posteriorly on teguhe. Abdomen yellow a])ove; a sid)dorsal and a

lateral black band; the last segment black, leaving anal hairs yellow.

Primaries grey; a large whitish spot beyond cell from veins 4 to <i; a

diffuse whitish spot below cell near base; the veins on outer half

streaked with l)lack. Secondaries yellow at ))ase; the outer half black

;

underneath the primaries are darker than above.

Krpause.—26 mm.
Ilahitat.—Rockstone, Esse<(ue))o River, British Guiana.

Type.—0^ii. No. 8606, U.S.N.M.

Genus HYPERTH^^MA Hampson.

HYPERTH^MA RUBERRIMA, new species.

Body crimson. Alxiomen with two lateral rows of black spots.

Legs crimson; tibia?, and tarsi black, the latter with lii'oad white

annuli; a black spot on teguhe. Primaries crimson; a ))Iack point at

base of su})costal vein; a large round white antemedial spot lielow

cell, and another beyond cell between veins 4 and 6, both circled with
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black; fringe black. Secondaries white, the margins, except base of

inner margin black. In the female, only the base of wing is white.

Expanse.—Male, 38 nnn.; female, 37 mm.
ITahltat.—Maroni River, French Guiana.

The male antennas are serrate and ciliate; vein 10 is from angle of

cell.

Ti/pe.—C'At. No. 8607, U.S.N.M.

HYPERTHiEMA COCCINATA, new species.

Body crimson. Pal})i tipped with black; a black point on tegulse;

two lateral rows of black spots on al)d()men. Legs crimson; tibi*

and tarsi brown. Primaries crimson; a black point at base; around

white antemedial spot below cell, and one beyond cell from veins 5 to

6 both circled with Idack; fringe brown. Secondaries: the base and a

spot beyond (^ell white; otherwise black, thinlv scaled; some red scales

at l)ase of inner margin.

Expanse.—Male, 31 nun.

Ilahitat.—St. Jean, Maroni River, French Guiana.

Antennai pectinated; vein 10 is slightly stalked with 8.

Type.—Ciit. No. 8608, U.S.N.M.

Genus PACHYDOTA Hampson.

PACHYDOTA DUCASA, new species.

Head and thorax dark brown; the vertex white. Abdomen yellow

on first and last three segments; other segments black with lateral

yellow spots; underneath dark brown. Legs brown; femoi'a yellow.

Primaries violaceous brown, with dark transverse fascife; the ante-

medial, medial, and postmedial fasciis straight to inner margin, the

last followed by an incurved fascia from costa to outer margin below

vein 3, where it is joined by the subterminal; a shorter shade at apex.

Secondaries white, the veins and margins suffused with violaceous

brown.

Expanse.—57 mm.
Habitat.—Aroa, Venezuela.

Type.—Cvit. No. 8609, U.S.N.M.

Genus DIALEUCIAS Hampson.

DIALEUCIAS VIOLASCENS, new species.

Head, thorax, and primaries violaceous brown. Abdomen and

secondaries black-grey. AbdomiMi underneath yellowish buii'. Pri-

maries, a medial and a postmedial darker shade.

Expanse.—Female, 31 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

Ty2)e.—C^i. No. 8610, U.S.N.M.
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Genus BARITIUS Walker.

BARITIUS H^MORRHOIDES, new species.

Body black; tlii-ee tonuiiuil segments of a])doiii(>ii und anal hairs

scarlet. Legs and coxtv l)lack. Primaries leaden black; the veins

black; a black basal space above submedian; a broad oblique black

shade above end of cell from costa to above vein 3: a narrow shade

from end of cell to inner margin. Secondaries white, the veins and

outer margin black.

Ki-panse.—45 nnn.

Hahifat.—C'ayenne, French Guiana.

Type.—Odt. No. 8011, U.S.N.M.

Genus ELYSIUS Walker.

ELYSIUS PHANTASMA, new species.

Palpi, frons, and legs dark greyish brown. Vertex, collar, and

thorax lilacine fawn; large blackish spots on collai'. Abdomen ochre-

ous. Primaries lilacine fawn, palest at base and on costa; a pah^ shade

at end of cell. Secondaries similar, somewhat thinly scaled, white at

base; inner margin ochreous 3^ellow.

Expanse.—3-1 nmi.

IJahitat.—Maroni River, French Guiana.

Tt/pe.—Cut. No. 8612, U.S.N.M.

Genus HALISIDOTA Hubner.

HALISIDOTA RACEMA, new species.

Palpi light brown, fringed with buff. Head and thorax light brown,

streaked with butt'. Al)domen ochreous above, luteous underneath.

Primaries yellowish butt', with ttne brown lunular marks between the

veins, those on the outer half of wing more distinct; a large lilacine-

brown space at end of cell, and a similar shade from it to apex;

another narrower shade from submedian, near ])ase, to outer margin

between veins 2 and 3. Secondaries whitish; a marginal brown spot

at apex; a submarginal brown spot between 5 and 6; a dark shade on

and below vein 2; inner margin tinged with ochreous.

Expanse.—45 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

Tt/pe.—Cat. No. 8«513, U.S.N.M.

HALISIDOTA MARONIENSIS, new species.

Antennaj long and deeply pectinated. Pale yellowish butt', the mark-

ings light brown. Primaries: ten spots on costa, the commencement

of fine wavy lines, which are broken by the veins; a dark point at end

of cell, and one on subterminal between veins 5 and 0; terminal dark
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points between the veins. Distinguished from H. texta Herrich-

Sehaetfer by the longer pectinations of antenm«.

Expanse.—30 mm.
Ilahltat.—St. Jean, Maroni River, French Guiana.

T(/pe.—Ciit. No. 8614, U.S.N.M.

HALISIDOTA APICEPUNCTATA, new species.

Primaries: Pale yellowish, darkest on costal margin and middle of

inner margin; a few clusters of gray scales scattered over the wing;

a dark j^ellow spot at origin of veins 3 to 5, circled with black; three

oblique black spots from above vein 5 to apex. Secondaries: a broad

subterminal brownish shade from vein 3 to anal angle.

Expanse. —37 nun.

Hah itat.—Carabaya, Peru.

Type.—C'^ii. No. 8615, U.S.N.M.

Genus NERITOS Walker.

NERITOS CARMEN, new species.

Palpi crimson streaked with bi-own and yellow. Head and collar

yellow edged with crimson. Thorax dark grey; a suI)dorsal crimson

spot. Abdomen roseate above, l)utt' underneath. Primaries dark vio-

laceous gray; an antemedial yellow transverse band edged with crim-

son; a triangular yellow space on costa beyond to vein 3 also edged

with crimson; an irregular yellow space on outer margin inwardly

edged with crimson; the crimson borders meeting on costal margin.

Secondaries pale roseate, thickly irroratod with black on outer half;

the fringe from vein 2 to anal angle black.

Expanse.—28 mm

.

Hah/tat.—St. Laurent, Maroni River, French Guiana.

Type.—C^i. No. 8616, U.S.N.M.

NERITOS COCCINEA, new species.

Palpi buff; a crimson line behind. Head yellow; a red line in front

and behind. Collar pale yellow, red in front. Thorax red. narrowly

yellow at collar. Abdomen red above, buff underneath. Primaries

red; a wavy yellow antemedial band from below costa to inner mar-

gin; a broad yellow fascia from middle of costa to vein 3, constricted

at its middle, edged with black, which extends along costa to base; a

narrow 3'ellow space on outer margin from apex to vein 6, and a wider

space below vein 5 narrowing to vein 2; a black line borders the red

space along outer margin. Secondaries black; inner margin and base

narrowly yellow. Underneath, dark brown replaces the red, except

under lobed costa of secondaries.

Expanse.—24 nun.

Hahitat.—St. Jean, Maroni River, French Guiana.

Type.-Cixi. No. 8617, U.S.N.M.
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NERITOS GAUDIALIS, new species.

Palpi crimson fring-ed with l)rown. Head ochreous; a red line

behind. Collar and thorax brown. Abdomen reddish ochreous above,

butf underneath; tibia^ and tarsi red. Primaries oreyish brown; a

yellow spot occupying second third of costa to vein 2, its margin

wavy, edged with crimson M'hich extends as a subcostal line to base,

and along costa around apex and outer margin, incurved at vein 4 to

inner angle, edging a terminal 3'ellow" space. kSecondaries reddish

ochreous. Underneath primaries pale 3'ellow, costal margin crimson,

a broad submarginal crimson Imnd, reaching margin at inner angle

and above vein 4; a black spot at angle; a large apical l^lack spot.

Secondaries with the costal margin broadl}' crimson.

Exjyanse.—30 mm.
Habltaf.—St, Laurent, Maroni River, French Guiana.

Type.—Cvit. No. 8618, T.S.N.M.

NERITOS TREMULA, new species.

Palpi roseate fringed with pale brown. Head and thorax light

brown; crimson streaks on head, collar posteriorly, and on patagia.

Abdomen roseate above, j^ellowish white underneath ; a white subdorsal

basal spot. Primaries roseate brown, mottled with brown stria^ and

interrupted lines; a medial space on costa to cell posteriorly, finely

edged with crimson, this space pale 3'ellow on costal margin, semih}--

aline white in cell; a sn^all pale yellow spot at apex; an irregular

white space on outer margin from below vein 5 to near inner angle,

containing a brown spot between veins 3 and -f. Secondaries roseate.

Male without fovea; veins 10 and 11 stalked.

Expanse.—32 nmi.

IIaJ>(t((t.—Ca3'enne, French (niiana,

Ti/pe.—Cat No. 8619, U.S.N.M.

NERITOS MACULOSA, new species.

Head and thorax dark grey; back of head yellow. Abdomen yellow.

Primaries whitish gre}^ with dark grey streaks; short streaks at base;

a streak at end of, and below fovea; a streak on middle of inner margin;

long streaks on costa beyond the basal fourth; two at end of cell;

broad long streaks between the veins; leaving the outer margin Jjroadly

pale, with dark streaks on the veins. Secondaries yellowish, darker

on inner margin; the disk irrorated with black. The secondaries are

short and broad.

Expanse.—30 mm.
Hal)Hat.—St. Jean, Maroni River, French Guiana.

Type.—C2it. No. 8620, U.S.N.M.

Proc. N. M. vol. xxix—05 15
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NERITOS CHRYSOZONA, new species.

Palpi blackish, yellow in front. Head yellow; a black spot on

frons and on vertex. Collar yellow, spotted with black. Thorax and

abdomen black above; abdomen ventrally grey. Primaries brown

black; the veins paler; a broad yellow band from middle of costal

margin to inner margin before angle. Secondaries black, a broad

j^ellow streak from base to near outer margin on vein 2.

E,epanse.—25 mm.
ILihltat.—Maroni River, French Guiana.

Type.—Q2X. No. 8621, U.S.N.M.

NERITOS PROPH.(EA, new species.

Palpi and head mottled light and dark brown; some crimson on

head behind. Thorax dark violaceous brown. Abdomen above red;

the last three segments brown. Primaries brown, darkest at base.

Secondaries brown, irrorated thinly with blue black; inner margin

broadly orange red.

ExjMnse.—27 mm.
Halntat.—St. Laurent, Maroni River, French Guiana.

Tijpe.—Q%.i. No. 8622, U.S.N.M.

NERITOS SANGUIDORSIA, new species.

Head and thorax crimson. Abdomen blue-black above. Wings
black; a crimson spot at base of primaries. Underneath lilacine

brown.

E-rpanse.—19 mm.
llahhtat.—St. Jean, Maroni River, French Guiana.

Type.—Cat No. 8623, U.S.N.M.

Genus AEMILIA Kirby.

AEMILIA MELANCHRA, new species.

Body dark brown; a whitish spot on vertex, and a similar subdorsal

spot on abdomen at base. Primaries dark brown, irrorated with still

darker striae; a large space at end of cell, the outer margin broadly

from vein Y, and inner margin narrowly violaceous black. Secondaries

dirty white, the margins shaded with brown. Underneath: primaries

browni; some white at base; a black shade at end of cell. Secondaries

whiter than above; the costal margin broadly brown, the outer margin

narrowly so.

Erpmise.—38 nnu.

Halritat.—Carabaya, Peru.

Ti/pe.—Ca,t. No. 8624, U.S.N.M.
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Genus HYPOMOLIS Hampson.

HYPOMOLIS MINCA, new species.

Veins 7 and 8 ot^ tore wino-s coincident; otherwise falls in llypomolU.

Black, the body and hind wings with a dark blue reflection. Fore

win^s grey black.

Expanse.—30 mm.
Ilahitat.—Oaxaca, Mexico.

7)/^>tf.—Cat. No. 8625, LJ.S.N.M.

Genvis TESSELLOTA Hampson.

TESSELLOTA APOSTATA, new species.

Veins 8 and 9 of fore wings coincident; prol)oscis aborted but visi-

ble, once coiled^—in these characters differing generically from Ti'-sxel-

lota; a new genus may be proposed later. Black; two spots on back of

head, collar, last abdominal segment and slight lateral spots on the

two preceding segments orange yellow. Legs and the lengthily ])ipec-

tinated antennae black. Fore wings semidiaphanous l)lack, thinly

scaled, brownish tinted; hind wings black, nearly opaque.

Expanse.—2!j mm.
Ilahitat.—Castro, Parana, Brazil.

Type.—C^t. No. 8(526, U.S.N.M.

Genus PARANERITA Hampson.

PARANERITA CARMINATA, new species.

Body crimson above; yellowish white underneath; a subdorsal yel-

low spot at l)ase of al)domen. Primaries crimson; a yellow streak at

base of inner margin; an oblique, narrow yellow l)and from middle of

costa to outer margin at vein 2; above this the fringe is yellow. Sec-

ondaries roseate.

Expanse.— 26 mm.
Hahltat.— St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8627, U.S.N.M

PARANERITA COMPLICATA, new species.

Palpi red, dark grey in front. Frons butt' and brown. Vertex

red with a yellow spot. Collar red with two yellow spots. Thorax

lilacine grey; a red streak on patagia. Abdomen crimson abov?, 3'el-

lowish underneath; anal hairs yellow. Primaries dark grey; three

yellow spots at base broadly edged with ci'imson; a similar small spot

medially on inner margin; a large semihyaline spot medially from

costal margin, extending to vein 3, irregular, edged with crimson, and

containing a crimson point at origin of vein 6; a postmedial row of
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dull roseate spots, the largest between veins 6 and 7; irregular margi-

nal yellow blotches, edged with crimson, one at veins 6 to 7, the other

from vein 5 to near angle, containing crimson spots at ends of veins 3,

4, and 6. Secondaries roseate, the fringe yellow.

Evt'pani^e.—26 *mm

.

Hahitat.—St. Jean, Maroni River, French Guiana.

ry^6'.—Cat. No. 8628, U.S.N.M.

Genus HYPONERITA Hampson.

HYPONERITA INTERNA, new species.

Head and thorax dark grey; palpi white at base; a small red streak

at tips of patagia. Abdomen roseate above, white underneath. Pri-

maries dark lilacine grey; a broad pale yellow fascia from costa to

outer margin to vein 2 and above vein 4, where it continues narrowly

to apex; a reddish line edges the grey portion and the apical spot;

below cell to base and middle of inner margin a large darker yellow

spot, irrorated with red. Secondaries semihyaline pale yellow, the

margins irregularh' roseate.

Exjxmse.—Female, 32 mm.
Hahitat.—St. Jean, Maroni Rivei", French Guiana.

7>7>t.--Cat. No. 8629, U.S.N.M.

HYPONERITA LUCENS, new species.

Palpi red, spotted with brown. Head and thorax lilacine brown.

Abdomen ochreous above, white underneath; a subdorsal white basal

spot. Primaries lilacine brown; a broad space from costa to outer

margin at veins 2 to 4, pale yellow on costal margin, opalescent semi-

hj^aline below subcostal; some black scales at end of fovea and from

outer end of fovea to inner margin. Secondaries yellowish white,

semihyaline; some lilacine brown on costal margin; some blackish

hairs on inner margin.

E,rpause.—28 mm.
IlahJtat.—St. Jean, Maroni River, French Guiana.

Type.—Q2it. No. 8630. U.S.N.M.

HYPONERITA FURVA, new species.

Body brown above, yellowish underneath; some crimson behind

palpi at base. Primaries dark brown; a pale yellow, narrow space on

outer margin from just above vein 4, to near angle, widest anteriorly.

Secondaries dark brown; the costal margin broadly yellow, the inner

margin narrowly so.

Ej-pan8e.—25 mm.
Hahitat.—Geldersland, Surinam River, Dutch Guiana.

Tijj)e.~Q2it. No. 8631, U.S.N.M.
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HYPONERITA CARINARIA, new species.

Body violaceous red above, yellow underneath; a vellow spot on

vertex; a yellow transverse line at base of abdomen. Primaries vio-

laceous red; an antemedial 3'ellow spot on costa reaching median,

finely edged with crimson; a similar smaller postmedial spot not

extending- below the subcostal; the outer margin below vein 7 3'ellow-

edged by a crimson line forming three outward curves close to margin

from vein 7 to vein 4, where it forms an inward angle just below 5

and is wavily perpendicular to inner angle. Secondaries yellow. In

the female the secondaries are roseate; the inner margin broadly

tinged with 3'ellow.

Expanse.—Male, 27 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—OAt. No. 8632, U.S.N. M.

HYPONERITA DECLIVIS, new species.

Palpi 3^ellowish; a fine crimson streak l)ehind. Frons, collar, and

thorax lilacine brown. Vertex yellow with some crimson scales

anteriorly and posteriorly. Abdomen lilacine brown al)ove, yellow

underneath; some crimson subdorsall}' at base. Primaries lilacine

brown, an elongated yellow spot on costa from near base to middle,

extending to median; a smaller postmedial spot, and a still smaller

spot near apex; the outer margin below vein 7 yellow, widening just

below vein .5; all the yellow markings finely edged with red. Second-

aries yellow. In the female the secondaries are yellow on costal mar-

gin and at base, otherwise blackish brown; there is also a small crim-

son spot medially on su])median vein.

Expanse.—2-i mm.
TIahitat.—St. Jean, Maroni River, French Guiana.

Tt/pe.—Cat. No. 8633, U.S.N. M.

HYPONERITA INCERTA, new species.

Palpi roseate fringed with grey. Body violaceous brown above,

yellow underneath; some crimson at base of al)domen, also laterally

and on last segment. Primaries violaceous brown; markings yellow,

finely edged with crimson; a large costal spot from near base to mid-

dle not reaching the median vein; the postmedial spot smaller and the

spot before apex very small; the outer half of costa salmon color; the

outer margin l^elow vein 7 yellow, widest just above vein 4; anteme-

dial and postmedial upright crimson lines above the inner margin.

Secondaries roseate.

What I consider the female of this species has the secondaries black;

no red above inner margin of primaries, and only a red subdorsal spot

at base of abdomen.
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Expanse.—Male, 26 mm.
Habitat.—St. Jean, Maroni Riv^er, French Guiana.

Tj/pe.—Cat. No. 8634, U.S.N.M.

Family NOTODONTID.E.

Genus CALLEDEMA Butler.

CALLEDEMA ARGENTA, new species.

Palpi brown, whitish in front. Head brown with whitish tufts at

base of antennte. Collar olivaceous brown; thorax with whitish and

violaceous hairs. Abdomen brown above, fawn colour below; legs

streaked with violaceous brown. .Primaries violaceous brown, the

veins on median space paler; an indistinct, wavy, pale, basal line; an

antemedial olivaceous line across cell, not reacliino- inner margin,

broadly bordered with silvery white which is finely toothed towards

base, and outwardly prolonged along vein 6 to submarginal line;

a broad silver}^ yellow streak from end of cell to sul)marginal line,

enclosing there a small brown spot; a geminate wavy darker outer line,

not visible on silvery streak; a submarginal white line, inwardly

curved below costa, outwardly curved from vein 5 to inner angle, and

edged outward!}^ above vein 4 by yellow, which broadens near costa

to apex, and is interrupted by a dark line; oblique yellowish lines

from this space to outer margin at veins 2, 3, and 4; veins on outer

margin whitish. Secondaries violaceous brown. Underneath paler

violaceous brown, the outer margin of primaries broadly whitish mot-

tled with brown, and with marginal black lunules; two black points at

apex; secondaries whitish at apex, fringe whitish.

Expanse.—43 mm.
Hah/tat.—St. Laurent, Maroni River, French Guiana.

Tyjje.—Q?it. No. 8635, U.S.N.M.

CALLEDEMA AREMA, new species.

Head and thorax reddish brown; patagia violaceous-grey. Abdo-

men brown with fawn color hairs at base. Primaries violaceous

brown; the costa tinged with reddish; the inner margin lilacine brown;

veins 2, 3 and 4 speckled with grey and black; a silvery yellow ante-

medial spot below cell, crossed by a dark line, and followed by some

raised dark brown .scales; a white transver.se line in cell; a dark brown

spot at end of cell, followed by a silvery white line between veins 4

and 5 and containing a brown spot, where it joins the submarginal 3^el-

lowish band, which is curved from costa and apex to vein 4, inwardly

edged by a white line which continues to inner angle; a pale brown

line on the submarginal band, partly followed by a dark brown line

from just above vein 6 to vein 4; fine oblique marginal lines below
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vein 4: and vein 3. Secondaries violaceous brown, some white at base.

ExjiKirtse.—29 mm.
Tlabitat.—St. Lament, Maroni River, French Guiana.

Ty2)e.—OAi. No. 8(i3»;, U.S.N.M.

CALLEDEMA SURA, new species.

Palpi brown, white in front. Head brown; tegulte fawn color;

thorax grey brown. Abdomen light brown above, whitish below.

Primaries brown; the costa tinged with reddish fawn; the inner mar-

gin tinged with lilacine fawn; the cell and a shade beyond, dark

brown; a broad whitish space near base, not reaching either margin,

crossed by a greenish yellow line; a whitish transverse streak in cell;

a silvery white line along vein 5 from just ])eyond cell to a large sub-

marginal white band which extends from costa at apex to vein 4, this

space being crossed by a grey and yellowish line; a whitish submargi-

nal line below vein -i to inner angled, followed by two o])lique white

lines below veins -i and 3, Secondaries whitish, thickly irrorated with

violaceous In'own scales.

Expanse.—26 mm.
Tlahiiat.—Castro, Parana, Brazil.

Type.—Cvii. No. SIkST, U.S.N.M.

Genus PRONERICE Schaus.

PRONERICE (?) CYMANTIS, new species.

Head and collar reddish brown. Thorax lilacine brown. Abdomen
black above, luteous underneath. Primaries brown, shaded with

black, irrorated with grey scales, except on outer margin; a black

point in cell; discocellular velvety black; a postmedial row of black

points on veins, preceded and followed by light brown shades on

veins; terminal black spots between the veins; fringe black, spotted

with brown at ends of veins. Secondaries dark brown, almost black

on outer margin.

Expanse.—38 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

This species agrees with Pronerk-e^ but has pectinated instead of

fasciculate antennw.

Type.—Csit. No. 8638, U.S.N.M.

Genus DYASIA, new genus.

Antennje of male fasciculate. Palpi short, hairy, third joint minute,

concealed. Wings short and broad. Primaries: vein 5 from upper

angle of cell; 6 from middle of areole; 7 and 8 from end of areole; 10

from before end; 3 and 4 close together from lower angle of cell.

Secondaries: 3 and 4 from a point; 6 and 7 stalked; vein 8 anostomos-

ing with 7 beyond base, and diverging at middle of cell.
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DYASIA VIVIANA, new species.

Body light brown. Primaries; basal third whitish, limited b}' a

black line slightl}' curved; some light brown irrorations on this space,

and a subbasal row of black points; median space brown and buff; a

creani}^ space at end of cell containing a kidney shaped brown line; a

deeply angular steel grey line, containing buff and brown V-shaped

spots, and followed by a brown dentate interrupted line and creamy

spots on veins; outer margin lilacine; a submarginal row of velvety

brown spots, largest subapically; a marginal brown line, slightly

wav3\ Secondaries white; a terminal l>rown line; some dark hairs

along inner margin.

Expanse.—27 mm.
Habitat.—Maroni River, French Guiana.

In some specimens the entire wing bej^ond basal third is dark lilacine

grey.

r^/i^d.—Cat. No. 8639. U.S.N.M.

Genus NYSTALEA Guenee.

NYSTALEA PORGANA, new species.

Body brown al)ove slightly tinged with reddish; underneath pale

buff. Primaries brown, the veins speckled with dark brown andgrey,

and some similar irrorationsincell; veins 4, 5, and 6 shaded above and

below with ver}^ dark brown; indistinct geminate basal, median, and

outer lines; submarginal tine oblique lines below veins 2, 3, and 4; a

double row of marginal velvety brown points above and below veins;

a large olivaceous brown spot on costa close to apex, partly edged

with white and buff, and containing a black streak. Secondaries light

brown at base; outer margin broadh'dark brown; fringe buff' at base,

terminally white.

Expanse.—63 mm.
Habitat.—St. Laurent, French Guiana; also British Guiana.

This species comes nearest to N. ehaJea Cramer.

Type.—C^t. No. 8640, U.S.N.M.

NYSTALEA SEQUORA, new species.

Body grey above; the palpi, head, and tegul^ shaded with brown;

abdomen with pale buff* lateral tufts. Primaries grey; a l)lack spot

at base of median, followed b}^ a fine geminate l)lack line, hardl}' visi-

ble on inner margin; some very fine and indistinct medial lines; a

black streak on costa, and one crossing base of vein 2, preceded and

followed b}' finer bhick lines; a transverse darker grej^ spot at end of

cell, partly edged with velvety black; three postmedlal transverse

lines preceded ])y some dark lunules and spots below vein 4, and fol-

lowed by a black line between veins 4 and 8, and dark brown spots
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below veins 3 and 2; an irregular outer row of dark steel grey spots

between veins 3 and 8; an irregular submarginal, Hne, velvety I>lack

line, followed V)y dark steel grey marginal spots; fringe dark with

butf spots at tips of veins. Secondaries brownish white at base,

becoming dark brown on outer margin; fringe whitish.

Expanse.—54 mm

.

Ilahitaf.—liockstone, British Guiana.

Type.—C^i. No. S641, U.S.N.M.

NYSTALEA MARONA, new species.

Body dark ])rownish grey; a l)lackish subdorsal spot at base of abdo-

men. Primaries light brown irrorated with darker brown, black, and

grey, so that all the markings are very indistinct; blackish streaks at

base below costa and on inner margin; faint brownish geminate trans-

verse, basal, medial, and postmedial lines; a line velvety geminate

line at end of cell, united above; the postmedial line black between

the veins; a thick outer lunular black line, widest at vein 5; a fine

submarginal black velvety line, partly shaded with grey outwardly

and followed by marginal blackish shades, chiefly above vein 4; fringe

blackish spotted with light brown. Secondaries pale at base, the

outer margin broadly dark brown; the fringe whitish.

Expanse.—51 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.— C?ii. No. 8642, U.S.N.M.

Genus HEORTA Walker.

HEORTA CAREMA, new species.

Palpi brown. Frons bull'. Vertex and collar reddish brown mottled

with lilacine. Al)domen dark brown, grey above, luteous underneath.

Primaries: costal margin oliye brown spotted with dark brown, cell

and a little below it butf; three dark points in cell; basal half of inner

margi 1 green; a basal white streak below cell; a geminate velvet}^

brown line crossing cell before and to just below vein 2, where it is

joined by a similar postmedial line from vein 7; the triangular space

formed by these lines mottled brown, lilacine, green, and white, with

two dark brown spots on yein 6; an irregular black subterminal shade,

outwardl}^ mottled with white; some marginal white shadings below

vein 5. Secondaries dark brown.

Expanse.—27 mm.
llahitat.—Cayenne, French Guiana.

Type.—Cat. No. 8643, U.S.N.M.

Genus BARDAXIMA Walker.

The type of this genus is luciUnea Walker. Longara Stoll refers

to some other species which I have not yet identified.
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Genus ELYMIOTIS Walker.

1 now have both sexes of K piirpurascenn Butler, which must be

separated from E. attenuaia Walker.

Genus CTIANOPHA Schaus.

CTIANOPHA ARGENTILINEA, new species.

Palpi mottled grey and pale green. Head and thorax dark fawn

color, some white and red scales on vertex. Abdomen light reddish

brown above. Bod}^ below pale fawn color. Primaries dark fawn

color, irrorated with brown; the costal margin, outer half of cell, and

an antemedial spot above submedian tinged with green; traces of fine

basal, antemedial, postmedial, and outer dark lines; a streak on median

from before vein 2 to discocellular, also discocellular silver white; a

submarginal row of ))lack spots from vein 3 to apex; marginal trans-

verse brown lines between the veins. Secondaries pale at base, dark

reddish brown on outer margin; a black spot divided ]\y a white line

above anal angle; some dark fawn-color scales at angle.

Exjmnse.—32 mm.
Hdhitat.—St. Laurent, Maroni River, P^rench Guiana.

Ty2)e.—C^i. No. StU4, U.S.N. M.

CTIANOPHA SERENA, new species.

Palpi grey. Head and collar white, the vertex and tegulie irrorated

with reddish brown. Thorax mottled grey and brown. Abdomen
light reddish brown above, the terminal segments fawn color. Pri-

maries lilacine gre}^; the costal margin, a large spot at end of cell, and

an antemedial spot above inner margin greenish; the discocellular

finely brown, narrowly edged with white outwardly, with yellow

inwardly; lines very indistinct, consisting of dark irrorations; small

submarginal black spots from vein 3 to apex, preceded above veins 3

and 4 by a reddish brown spot. Secondaries similar to C. argentilinea

Schaus.

Expanse.—32 mm.
Habitat.—Rockstone, British Guiana.

Type.~-Q.2.i. No. 8645, U.S.N.M.

Genus PROELYMIOTIS s'chaus.

PROELYMIOTIS JOANNA, new species.

Palpi grey. Head, collar, and thorax dorsall}- reddish brown, later-

ally grey. Abdomen dark grey, a reddish subdorsal spot at base, and

laterall}^ white hairs. Primaries grey, shaded with pale buff in and

beyond cell; the inner and outer margins broadly pale brown; a dark

medial spot on costa, preceded by a dark point; faint traces of geminate
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basal and medial lines; the postmedial line fine, geminate, dark brown,

tilled in with light l)rovvn; a large grey spot at apex; a large grey

marginal space between veins 2 and 4; a minute grey spot at inner

angle; a submarginal black line on the brown portions. Secondaries

pale at base, shading to dark violaceous brown on outer margin; fringe

3^ellowish.

Expan ae.—4 T mm.
Tldfy'itat.—St. Laurent, Maroni River, Frencli Guiana.

7]/7A^—Cat. No. 8646, U.S.N.M.

Genus PSEUDANTIORA Kirby.

PSEUDANTIORA RUFESCENS, new species.

Head and collar reddish brown. Thorax light grey". Abdomen
dark grey above, fawn color below. Primaries: the apical half of

costa and outer margin light grey, otherwise light reddish ))rown, the

inner margin shaded with gre}'; a whitish line from cell along and

below vein 5 separates the two colors. A black point at end of cell; a

dark median spot below cell; indistinct traces of reddish brown basal,

medial, postmedial, and outer lines, the latter preceded on costa by a

large reddish brown spot; a whitish submarginal wavy line; a reddish

brown marginal spot a])ove vein 3. Secondaries brown, the fringe

whitish. Underneath reddish brown with broad whitish margins.

Expanse.—48 mm.
Habitat.—St. Jean, Maroni River, French (luiana.

Type.—Csit. No. 8647, U.S.N.M.

Genus MARTHULA Walker.

MARTHULA GRISESCENS, new species.

Head and palpi reddish brown. Thorax and tegulaj dark velvety

brown; patagia pale grey. Abdomen blackish grey above, becoming-

paler on last segments; underneath gre}", the last two segments dark

brown. Primaries lilacine grey, irrorated with black and shaded with

brown on costal half of wing; a basal pale line on costa, not entering

cell, shaded with dark brown, followed closely by a geminate brown
line from subcostal to submedian; an antemedial V-shaped line in and

below cell, surmounted by some pale reddish brown spots on costa,

and followed b} a pale line outwardly, edged with brown from just

below subcostal to inner margin; a large indistinct brown spot at end

of cell, preceded by a black point on subcostal; a velvet}^ blackish

space medialh^ on inner margin; the postmedial pale line inwardly

edged with dark brown from subcostal to inner margin, surmounted

on costa by some light reddish brown spots; a pale submarginal line

from vein 8 to inner margin;- two marginal rows of black lunular
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spots between the veins. Secondaries white; the tips of veins and

outer margin narrowl}' brown; fringe whitish.

Expanse.—40 mm.
Habitat.—St. Jean, French Guiana.

Type.—Cat. No. 8648, U.S.N.M.

MARTHULA CASTRENSIS, new species.

Palpi and head ochreous brown; a bhick line behind head; collar

and thorax dark reddish brown; tegulte lilacine brown. Abdomen
dark brown alcove, luteous underneath; the anal tuft dark violaceous

brown. Primaries brown, slightly reddish on costa, shaded with

lilacine below cell; black spots on basal half of costal margin; some

black irrorations in and below cell; a round black spot anteriorly in

cell before end; a large spot vaguel}' outlined with black at end of

cell; three lilacine lines partly bordered by black irrorations from

cell, one l)efore vein 2, one at vein 2, starting in cell, and the third

from base of vein 3; an outer lilacine line inwardly shaded with ochre-

ous brown from costa near apex to just be3^ond middle of inner margin;

beyond this line the outer margin is partly tinged with lilacine and

slightly irrorated with black; a submarginal and a marginal row of

black spots between the veins. Secondaries white, a terminal li^t

golden brown shade.

Expanse.—31 mm.
Habitat.—C&stro., Parana, Brazil.

This type specimen was figured" as 3f. <piadrata Walker, but is

quite distinct from that species.

Type.—Cvii. No. 8649, U.S.N.M.

MARTHULA HIRSUTA, new species.

Palpi, head, and thorax reddish brown. Collar and patagia lilacine

brown. Abdomen dark reddish brown above, whitish underneath,

with long tufts below and laterally on anal segments of violaceous

black hairs. Primaries lilacine brown; a broad reddish brown shade

from middle of costa to outer margin above vein 3; a blackish brown

shade separates it from the lilacine portion below; the lines oblique,

pale, inwardly shaded with brown; the basal line from median to sub-

median veins, the antemedial line from just a))ove median to inner

margin, the postmedial from costa, curved around cell, very indis-

tinct above vein 3, and followed by a finer line parallel to it; the outer

line from costa; a submarginal row of black points between the veins.

Secondaries smoky white; the veins l)rown; the costal and outer mar-

gins shaded with brown; the inner margin broadly blackish.

Expanse.—34 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—G2it. No. 8650, U.S.N.M.

a Trans. Ent. Soc, 1901, pi. xi, fig. 2. '
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MARTHULA MINNA, new species.

Piilpi, head, and collar bright orange red. Thorax and alxlomen

above dark brownish g'rey; al)domen below cream white, the last two

segments dark grey. Primaries: the costal half of the wing l^right

reddish brown; the inner margin dark ])rownish gn\v; a lilacine grey

space between cell and submedian vein; lines fawn color; the antemedial

line outwardly curved, very indistinct on costa, followed by a round

black spot in cell; two round l)lack spots at end of cell, one above the

other; the postmedial line curved beyond cell, the sulmiarginal from
vein 5 to inner margin; from vein 5 to costa a dark shade; a marginal

row of black spots between the veins. Secondaries blackish brown;

the fringe tipped with white.

ExjKinse.—24 mm.
Habitat.—St. Laurent, French Guiana.

This is the smallest species of the genus as yet known.

Type.—C?ii. No. S651, U.S.N.M.

Genus ANTIOPHA Schaus.

ANTIOPHA ALBOLINEA, new species.

Palpi dark brown fringed with fawn color. Head and thorax mot-

tled lilacine brown and fawn color; patagia with a l)lack streak.

Abdomen light brown with ])asal and lateral fawn color tufts. Pri-

maries: costal and inner mai'gins broadly light lilacine brown, the

intermediate space dark l)rown mottled w4th olivaceous and lilacine

brown with dark longitudinal lines; traces of an antemedial pale line;

a row^ of submarginal and marginal black spots, the latter somewhat
connected l)v blackish scales; a whitish line from middle of cell to half

the length of vein «5, posteriori}^ thickened at vein a. Secondaries

brownish, somewhat thinly scaled. Underneath the primaries are

brownish, the secondaries yellowish white.

Expantie.—47 mm.
Ilahltat.—St. Jean, Maroni River, French Guiana.

Type.—C^i. No. 8652, U.S.N.M.

Genus ERAGISA Walker.

ERAGISA BOCRA, new species.

Palpi dark brown fringed with fawn color. Head and thorax red-

dish brown; dark steel shades on teguhe and patagia. Al^domen dark

grey brown; some luteous tufts at base; underneath luteous. Prima-

ries dark brown with paler l)rown transverse lines on costa and outer

margin; a broad l)asal blackish band; a dark brown shade beneath

median vein; three fine postmedial black lines, interrupted and indis-

tinct; a round black spot above vein 3 and another below it; a pale
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brown space cut by black lines at end of cell; a marginal row of black

spots between the veins; fringe dark streaked with lighter brown at

ends of veins. Secondaries blackish brown; some paler hairs at base;

a white and black spot at anal angle; fringe yellow except at angles.

Underneath dull greyish black; the outer margins pale fawn color; the

secondaries with long pale fawn color scales.

Expanse.—40 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—C?it. No. 86.53, U.S.N.M.

Genus CRINODES Herrich-Schaeffer.

Hiibner^' Hgures two species as hesckei; fig. 1, the male is the same

as disshnlUs Grote; fig. 2, the female is the species I described as

striolata. Besckei Hubner, male, is figured as "6^. ritsemse. Butler."*

Crinodes ahscondes Druce (not Walker), figured on the same plate, fig. 5,

is the true C. Htsemx Butler.

Genus PORESTA Schaus.

PORESTA SERICEA, new species.

Palpi, head and tuft dark grey. Collar and thorax reddish brown,

the patagia lilacine brown. Abdomen reddish brown above with pale

transverse lines on segments posteriorly; laterally and underneath

grey. Primaries silky lilacine brown; the costal margin dark brown,

broadly at base, narrowly towards apex; a pale lilacine streak irrorated

with reddish brown from base along submedian vein to outer angle;

the inner margin below this dark grey; from below apex to middle

of submedian vein, a reddish brown line outwardly shaded with dark

brown, inwardly with pale buff; a somewhat triangular black line

occupying the entire end of cell; a marginal row of small black lunular

spots partly shaded wath white; a terminal reddish brown line; fringe

dark brown. Secondaries dark blackish brown, somewhat luteous at

base, fringe whitish.

Expanse.—43 mm.
Ilahitat.—St. Laurent, Maroni River, French Guiana.

Allied to P. therraesla Felder and P. flocciferus Moschler. I have

specimens of the latter species agreeing perfectly with the description,

but as Moschler's diagnosis of the genus Strop/iocerus is evidently

wrong, I do not use his generic term for the genus.

Type.—Cat. No. 8654, U.S.N.M.

PORESTA OLIVESCENS, new species.

Palpi dark brown. Head and thorax mottled white and green.

Abdomen brown above, terminally grey, underneath luteous. Pri-

«Samml. Ex. Schmett., II. '' Biologia Cent.-Am., II, pi. xcii, fig. 4.
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maries: costa brown with a green streak from base to apex; a snow
white space from before end of cell to submarg'inal line. This space

is irrorated with brown and green scales along the costal margin, but

posteriorly it is pure white, edged by a tine black line, which runs

straight to above middle of vein 3, is there rounded and curves ob-

liquely to submarginal line at vein 6; beyond and below this white

mark the wing is dark green; the base below cell and inner margin

rather broadly pale gre}^ irrorated with darker grey scales; traces of

an antemedial black irregular line; the suV)marginal line tine, black,

outwardl}" lunular; a similar terminal line; fringe dark green, grey at

inner angle. Secondaries reddish brown at base, becoming violaceous

brown on outer half; fringe brown, tipped with white. Underneath

the primaries dark brown; a pale subcostal streak and another on

inner margin; the outer margin and apex pale green, with submarginal

black points between the veins and paired black spots at end of veins.

Expanse.—35 mm.
TIahitat.—St. Jean, Maroni River, French Guiana,

Allied to P. mumetes Cramer, which should l)e placed in this genu'^.

Type.—C'At. No. 8655, U.S.N.M.

Genus LEPASTA Moschler.

LEPASTA MAONICA, new species.

Palpi, head and patagia lilacine brown. Teguliv and thorax dark

velvety brown. Abdomen violaceous brown above, paler below.

Primaries reddish ))rown; the veins streaked with black, edged above

and below with dark lilacine; the outer margin lilacine irrorated with

grey and ])rown and crossed by a velvet}^ black line slightly dentate

between the veins; a dark shade precedes the paler outer margin,

curving from costa to inner margin near base; five white points on

costa from middle to apex; a short white streak above inner margin on
its outer half; an indistinct oblique dark antemedial and postmedial

shade on costa; some yellowish green scaling on outer margin below

vein 3, Secondaries dark brown, the fringe mottled with 3'ellow.

Expanse.—39 mm.
Ilahilat.—St. Jean, Maroni River, French Guiana; Rockstone,

Essequebo River, British Guiana.

Allied to Z. f/iixta Moschler {calophasloides Ka3^e), but much darker

altogether,

Tt/pe.—Cat. No, 8656, U.S.N.M.

LEPASTA MALTHA, new species.

Palpi reddish brown, mottled in front with white. Head, tuft

and thorax mottled with white, gre}', and olivaceous; the patagia

outwardly dark brown, Al)d()men light brown above, luteous under-
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neath; anal segment mottled with grey. Primaries: the costal mar-

gin dark olivaceous brown, broadly from base to middle, then finely

to apex, interrupted by yellow streaks; a snow white spot on costa at

base; an irregular dark olivaceous brown space from cell near l)ase,

widening at end of cell, where it is preceded by a white spot in cell,

and followed by another snow white spot between 4 and 5, not extend-

ing beyond a transverse postmedial yellowish line; posteriorly the

dark space is slightly toothed below cell, then oblique to vein 2 and

postmedial line where the latter has a dark spot on either side; the

dark shade extends below vein 3 to outer margin; inner margin grey-

ish white, irrorated thinly with pale brown; a dark triangular spot

just before middle of inner margin; a whitish triangular space irro-

rated with brown before postmedial line below costa; the outer space

pale olivaceous brown shaded with lilacine grey; a submarginal den-

tate black line; faint traces of a similar marginal line. Secondaries

reddish brown, darkest on outer margin.

ExjKinse.—33 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

Type.~Cat No. 8057, U.S.N.M.

LEPASTA VIRIDIS, new species.

Palpi brown, fringed and tipped with lilacine. Head and thorax

moss green. Abdomen light brown ; anal tuft green. Primaries bright

moss green; a broad dark grey streak on costal margin near base; four

white points on costa beyond middle; a dark gre}^ shade from costa

near apex, where it is very narrow, curving to just below vein 2,

where it is very 1>road, and is joined between 2 and 8 by a dark green

and grey spot extending from middle of cell; a whitish shade at cell

and vein 3; some white spots after the grey postmedial shade, chiefly

toward costa; the outer margin below vein 7 dark grey, spotted with

green; fringe mottled brown and green. Secondaries violaceous

brown, pale at base and on costa, dark on outer margin.

Expanse.—33 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Ty2)€.—C?^i. No. 8658, U.S.N.M.

Genus TACHUDA Schaus.

TACHUDA ANGUSTIPENNIS, new tpecies.

Male.—Head and collar buff, mottled with brown. Thorax and

abdomen above dark steel grey, the latter luteous underneath and with

lateral pale tufts at base. Primaries mottled grey and moss green,

with a dark brownish shade from cell to apex, and sometimes along

the inner margin; su})basal and median geminate blackish lines; a post-

medial geminate brownish line, closely followed by another geminate

line, all these lines sometimes almost obsolete; a black streak at end
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of cell and a small white spot on discocellular posteriorly; submar^inal

dark steel grey blotches above vein 6, between 5 and 4 and above sub-

median; a marginal row of dark spots; a white spot at apex. Second-

aries dirty white; the outer margin broadly black-brown; the fringe

luteous. Distinguished from allied species by the narrow fore wings

and whitish hind wings in the male.

Expanse.—32 mm.
JIahitat.—Maroni River, French Guiana.

Type.—Q'eii. No. 8659, U.S.N.M.

TACHUDA DISCRETA, new species.

Head and collar varying from buff to dark brown. Thorax and

abdomen dark gre^^ish brown. Primaries greyish brown, thinly irro-

rated with black; traces of geminate subbasal and medial lines on

margins, sometimes continuous; a geminate dark transverse streak at

end of cell spotted with white anteriorly and posteriorly; a postmedial

row of black points on veins followed by a dark l)rown line; this is

followed by two dark brown shades from costa to inner angle, some-

times obsolete below vein 3; submarginal black spots sometimes

coalescent, and preceded b}' a vague lilacine shade; marginal black

points, partly shaded with buff, especially at apex; in two females

there is a large greyish space in middle of inner margin. Secondaries

dark brown in both sexes, the fringe pale.

Expanse.—Male, 33 mm.; female, 42 mm.
Hahitat.—The Guianas, Brazil, Trinidad, British West Indies.

Allied to Tachvda alhosl(jni(( Druce, but easily distinguished by the

postmedial markings.

7>^>tf.—Cat. No. 8060, U.S.N.M.

Genus EUMASCHANE, new genus.

Antennae pectinated to tips. Palpi with second joint very long, and

dilated terminally; third joint minute. Primaries: costal margin

straight; apex acute; outer margin slightly incurved from apex to

vein 4, then very oblique and deeply lobed on inner margin; veins 2,

3, 4 well apart; 5 from above middle of discocellular; 6 from upper

angle of cell; accessory cell long; 7, 8, 10 from its end. Secondaries:

veins 2, 3, 4 well apart; 5 present; 6 and 7 stalked; 8 diverging

from 7 at middle of cell.

EUMASCHANE LAURA, new species.

Palpi bufl', dark brown above. Frons white. Vertex, collar, and

thorax fawn brown; the patagia outwardly edged with white. Abdo-

men light brown above, white underneath. Primaries silvery lilacine

grey; a few black irrorations on costa and inner margin; some black

strise on outer margin; a whitish oval line, inclosing outer half of cell
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on which is an angled whitish line toward base of oval, and a curved

whitish line within discocellular; a medial whitish line from below this

oval to submedian; a postmedial whitish line, curved be3^ond cell and

slightly wav}^ to end of submedian. Secondaries pale butf on basal

half; outer half brown.

Expanse.—26 mm.
Habitat.—St. Laurent, French Guiana.

Type.—C2ii. No. 8661, U.S.N.M.

Genus DASYLOPHIA Packard.

DASYLOPHIA ABNORMIS, new species

Palpi dark brown fringed with black. Head, collar, and a streak

on patagia reddish; thorax otherwise and abdomen dull violaceous

brown; a reddish brown subdorsal spot containing white scales at base

of abdomen. Primaries brown; a dark red-brown shade from base,

curved anteriorly toward costa, then incurved in cell, terminating at

€nd of cell, posteriorly limited b}^ median vein, below which the color

is brown slightly irrorated with dark red, and limited by a medial

curved line from cell to inner margin; a bright reddish streak on inner

margin to middle of wing; a round black spot at upper angle of cell,

preceded by a smaller dot; a lilacine shade from end of cell to outer

margin between 2 and 3, shaded above with a diffuse blackish streak;

oblique lilacine shade from costa on outer half; traces of a dentate

black postmedial line below vein 3; some marginal dark brown spots.

Secondaries dark brown; a reddish streak above anal angle cut b}' a

whitish spot.

Expanse.—32 nmi.

Habitat.—Omai, British Guiana.

Ttjpe.-^^i. No. 8662, U.S.N.M.

Genus FARIGIA Schaus.

FARIGIA MAGNIPLAGA, new species.

Body brown mottled with whitish hairs. Primaries brown, thickly

irrorated with bright green at base, and on costal margin; a large vel-

vety brown space on outer half of inner margin extending to subcostal

at end of cell, followed by a whitish shade at inner angle, a geminate

dark medial line on costa; a geminate dark brown finely wavy post-

medial line, curved around cell, divided by green scales; a velvety dark

brown marginal line interrupted by veins; fringe black brown with

whitish streaks at ends of veins. Secondaries dark brown.

Expanse.—37 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.-Q^i. No. 8663, U.S.N.M.
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FARIGIA FRAGILIS, new species.

Head and thorax moss green mottled with lihicine. Abdomen lihi-

cine irrorated with moss green, and a similar subdorsal tuft at base.

Primaries: the costal margin and a shade below cell moss green; cell

and inner margin lilacine; outer margin broadly white; a dark olive

green postmedial line curved beyond cell; a submarginal interrupted

moss green shade; terminal black points between the veins, black

points on fringe at tips of veins. Secondaries whitish; lilacine irro-

rations on outer margin; some pale green hairs on inner margin.

Expanse.—27 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—C^t. No. 8664, U.S.N.M.

Genus HIPPIA Moschler.

HIPPIA SALANDERA, new species.

Head and thorax dark brown mottled with some whitish tipped

scales; the palpi and teguUe darker than other parts. Abdomen dark

violaceous brown mottled with paler scales. Primaries dark velvety

brown; a creamy yellow streak from middle of cell to above vein 6,

near outer margin, interrupted by a brown line at vein 5; above this

line the subcostal space is thickly irrorated with lilacine and pale

brown scales with a round black point before apex; the basal third

between cell and submedian thickly irrorated with lilacine grey scales;

the outer half from inner margin to vein 3 paler; very indistinct traces

of darker postmedial and sul)marginal lines; a dark lunular marginal

line. Secondaries dark brown.

Expanse.—37 mm

.

Hahitat.—Omai, British Guiana.

This species resembles somewhat H. matheis Schaus, the male of

which differs from t3'pical Illppla in having a raised tuft of scales on

basal half of antennae Illppla was created by Moschler for mumetes
Cramer, but evidently Moschler identified some other species as

munietes., which undoubtedly belongs to Lep>asta Schaus. Moschler's

description of munietes answers better to 11. pulchra Butler or an

allied unnamed species.

Ti/pe.—Cat. No. 8665, U.S.N.M.

Genus ARHACIA Herrich-Schaeffer.

ARHACIA ELONGATA, new species.

Palpi lilacine grey, dark brown in front; frons below dark reddish

brown. Head otherwise and collar pale grey. Thorax dark reddish

brown. Abdomen blackish brown above, luteous underneath. Pri-

maries convex on outer half, the outer margin very oblique; lilacine
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liuff heavily shaded with dark grey on basal half below subcostal,

black points before and be^^ond discocellular; a greyish shade to outer

margin about vein 4; apical third of costa brownish; line black lines

in cell, and above submedian; an outer tine, irregular, dentate dark

ine; a geminate black terminal line. Secondaries grey-black.

Expanse.—86 mm.
Habitat.—Carabaya, S. E. Peru.

Tijpe.—C^t. No. m%iS, U.S.N.M.

Genus CERURA Schrank.

CERURA GONEMA, new species.

Palpi reddish brown. Head white. Collar white anteriorly, broadly

black posteriorly; thorax silvery white spotted with black. Abdomen
dark l)rown above, white below; white bands on last two segments.

Primaries silvery white, the markings black; a basal line bifurcated

on costa; two wavy antemedial lines the second coalescing with a black

spot in cell; a medial line interrupted below costa and above inner

margin, forming a thick l)lack spot before end of cell; a spot at base

of veins 2 and 3 connecting this discal spot with a postmedial line,

lunular, partly geminate and widely l)ifurcating on costa; a line on

discocellular; marginal oblique lines reaching terminal dark spots at

ends of veins, except at vein 5; fringe white between the veins. Sec-

ondaries grey; fringe white spotted with black.

E.i'panae.—32 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8667, U.S.N.M.

CERURA LANCEA, new species.

Head white. Collar black anteriorly, grey posteriorly. Thorax
white with two rows of black spots. Abdomen black above, mottled

with white on last two segments; underneath white. Primaries white,

not silvery, the lines brown. A black spot at base of costa, one on

median and another on submedian vein, followed by a row of spots

interrupted in cell; an antemedial black triangular spot on costa and a

brown annular spot on inner margin containing a darker spot, a medial

line, interrupted by veins; three postmedial lunulai* lines; all the lines

ending in thicker blackish spots on costa; submarginal triangular spots

between the veins except between 2 and 3; terminal lanceolate dashes

between the veins, reaching the submarginal spots between 4 and 5

and 5 and 6; fringe white. Secondaries white; the inner margin, anal

angle, and apex slightly smoky black; a terminal dark line.

Expanse.—40 mm.
Habitat.—Cayenne, French Guiana,

Type.—Qd^t No. 8668, U.S.N.M.
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Genus PEROARA, new genus.

Fiilpi hairy, third joint minute. Antenntv fascicuhite. Primaries:

outer margin obli(juel3^ rounded; veins 3 and 4 apart; 5 from above

middle of diseocelhdar; 6 from near end of accessory cell; 7 and 8

stalked; 10 from end of accessory cell. Secondaries: 3 and 4 from
lower angle of cell; (i and T stalked; 8 close to 7 to end of cell.

PEROARA SYLVESTRIS, new species.

Palpi dark l^rown. Head and thorax mottled brown and fawn
coloi-; the patag-ia with silvery white haii-s. Abdomen golden brown,

the basal segment dark velvety brown. Primaries grey, irrorated

with brown; the basal third darkest; a whitish space at end of cell cut

by a brown line; a postmedial white line, inwardly edged by a brown
line and followed by brownish scales; a large dark patch on costa

before apex; a broad subterminal white shade, inwardly shaded with

brown below vein 4; a marginal l)rown shade; a brown terminal line,

interrupted l)y veins and inwardly edged with white; fringe grey.

Secondaries smoky brown, palest on l)asal half; fringe tipped with

whitish.

Exjxinse.—Male, 33 mm.; female, -44 mm.
Ilahitat.—St. Jean, Maroni liiver, French Guiana.

Ty2Je.—C?ii. No. 8609, U.S.N.M.

Genus GOPHA Walker.

GOPHA NIVEIGUTTA, new species

Palpi l)lackish, irrorated with white scales. Head and collar mottled

reddish browm and fawn color. Thorax dark brown. Patagia and
abdomen l)lackish. Primaries l)lackish, mottled with dark moss green,

in cell, b(>low cell and vein 2, and at apex; two rows of submarginal
dark moss green spots, interrupted by a deep black shade beyond cell

to ])elow apex; the outer row of green spots inwardly with small

velvety black spots; some white irrorations on veins; a silvery white

spot close beyond cell, toothed towards apex; fringe black with tine

butt' streaks at end of veins. Secondaries ])lack brown; fringe as on
primaries.

Krpan><c.—30 mm.
Hahifaf.—St. Jean. Maroni River, French Guiana.

Allied to, but much darker than GopJui aJhlpuncta Schaus.

Ti/pe.—Cat No. 8670, U.S.N. M.

Genus MALUPA, new genus.

Palpi porrect, third joint short. Antenna^ fasciculate. Legs hairy.

Primaries long and narrow. Costal margin convex before apex;
outer margin very oblique; veins 3 and 4 from lower angle of cell;
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5 from middle of discocellular; a long accessory cell; vein 6 from

near its end; 7, 8, and 10 from end of it; vein 11 from cell. Second-

aries triano'ular, the angles well rounded, the outer margin straight;

veins 3 and 4 from lower angle of cell; (> and T on long stalk; 8

diverging from 7 just l)eyond middle of cell.

MALUPA ELONGATA, new species.

Palpi, head, collar, and patagia light fawn brown. Cox^ brown.

Thorax and abdomen dorsall}^ dark brown, the latter with paler trans-

verse shades. Primaries light olivaceous brown; the outer half of

costal margin, the outer margin below vein 4, and the inner margin

bright reddish brown. A velvety brown streak below median vein

from base to middle of cell, below which is a pale fawn shade; a pale

fawn streak on outer portion of median and extending on to vein 4,

shaded below with dark brown; a reddish brown shade at end of cell;

a pale fawn streak along vein 6 to apex at vein 7; a marginal fawn

line from end of vein 6 to inner margin before angle. Secondaries

whitish; a dark brown shade along inner margin and at anal angle;

veins light brown; a terminal light brown shade.

Expanse.—48 mm.
Habitat.—Omai, British Guiana.

Type.—C?it. No. 8671, U.S.N.M.

Genus SALLUCA S^haus.

SALLUCA PSITTICA, new species.

Palpi light brown. Fore legs, head, collar, thorax, and a subdorsal

basal tuft on abdomen bright pea green. Abdomen light brown.

Primaries bright pea green, the lines dark green mottled with black

on costa; geminate basal line not reaching inner margin, heavily

marked on costal margin; antemedial geminate line thick on costa and

in cell, then wavy and slighter to inner margin; postmedial line,

geminate on costa, triplicate, lunular, dentate below it, the middle

line faintest; these lines followed by a broad dark green shade, out-

wardly incurved below vein 7, and again below vein 3, outwardly

edged with pale pea green; outer margin darker green with an inter-

rupted wavy very dark green marginal line, fringed with paler green

spots. Secondaries pale brown, the outer half shaded with grey.

Expanse.—44 mm.
Habitat.— St. Laurent, Maroni River, French Guiana.

Allied to herbida Moschler.

Type.—C?ii. No. 8672. U.S.N.M.
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Genus DICENTRIA Herrich-Schaeffer.

DICENTRIA VALLIMA, new species.

Head and thorax brown, mottled with olivaceous and reddish brown.

Abdomen violaceous brown. Primaries light brown, the veins on

outer half streaked with black and orey; the costal margin shaded with

gi-een and fawn color, with darker spots at origin of lines; a greenish

streak below cell and on inner margin; the submcdian shaded with

lilacine; a dark streak on discocellular preceded b}' a green and lilacine

patch; traces of two lunular dark postmedial lines below vein 5; the

outer margin broadl}^ shaded with darker brown; a submarginal vel-

vety brown streak between 2 and 3 and between T and 8; the spot

between 2 and 3 followed by a white dash; marginal black points

between the veins; fringe light brown, spotted with dark brown at

tips of veins. Secondaries: the base and disk semihyaline violaceous

brown, the margins dark; fringe terminally whitish.

Expanse.—Male, 36 mm.; female, 42 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

T(/pe.—Cat No. 8673, U.S.N.M.

DICENTRIA STRIDULA, new species.

Head and thorax mottled diti'erent shades of brown, with a black

shade on vertex and collar. Abdomen blackish brown above, shaded

with light reddish brown on anal segments; underneath luteous, with

a dark ventral line. Primaries brownish-fawn, shaded with lilacine

above inner margin, in cell, and partly between 3 and 4; a dark brown

streak from Ixxse of costa across cell, extending between veins 2 and 3

to outer margin; a similar streak from discocellular, which is itself

dark brown to outer margin; a shorter streak above vein 6; a greenish

gre}^ spot at end of cell; traces of an antemedial, partly geminate,

dark dentate line, divided by a faint lilacine shade; traces of a similar

postmedial line; a short velvety brown dash between veins 7 and 8;

dark streaks at end of vein, extending on to fringe; a dentate white

submarginal spot between 2 and 3. Secondaries smoky brown, the

margins darker,

Exjmnse.—37 mm.
Hahitat.-—St. Laurent, Maroni River, French Guiana.

Type.-QaX. No. 8674, U.S.N.M.

DICENTRIA PALMITA, new species.

Head, thorax, and anal segments light brown; the abdomen other-

wise darker brown dorsally, whitish ventrally, with a basal darker

brown spot. Primaries: basal third of costa and cell blackish brown,

followed by a white space in cell; a lilacine streak on costa; the disco-

cellular pale brown, preceded b^^ an oval dark reddish brown spot, and



248 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

followed by an outwardly dentate blackish shade; postmedial space

from vein 3 to costa and apex pale lilacine brown; the inner and outer

margin darker violaceous brown, except a reddish brown shade below

cell; two rows of submarg'inal dark streaks on veins; dark spots at end

of veins and on apical third of costa. Secondaries white; the inner

margin with violaceous and light-brown hairs; a darker shade at anal

angle; the ends of veins dusted with brown.

Expcmse.—40 mm.
Habitat.—Omai, British Guiana.

Ti/pe.—Cat. No. 8675, U.S.N.M.

DICENTRIA DRUCEI, new species.

3fale.—Head olivaceous brown. Thoiax buff-brown with darker

striaB. Abdomen olivaceous brown, darkest subdorsally. Primaries

pale buff'; costa shaded with brown; a dark olivaceous streak below

cell from base to vein 2; a blackish streak on submedian, which is

edged above with grey; traces of antemedial and postmedial geminate

lines below cell and vein 2; a black streak on discocellular, surrounded

by a brownish shade; a white marginal spot above vein 2, preceded by

a dark grey shade; tine geminate greyish streaks between the veins

beyond cell; terminal small brown spots between the veins. Seconda-

ries buff'-white; a dark shade along inner margin, becoming darker at

anal angle, crossed by a terminal brown line.

Expanse. ^-'^I nun.

Habitat.—Jalapa, Mexico.

This species is the '"'' laciniosa'" of the Biologia Centrali-Americana

(not Hy. Edwards).

Ti/2M.—Cat. No. 8670, U.S.N.M.

Genus NOTOPLUSIA Schaus.

NOTOPLUSIA EUGENIA, new species.

Head and thorax brownish buff'; collar and patagia striated with

dark violaceous brown and Hlacine grey. Abdomen dark grey above;

underneath and anal tufts buff brown. Primaries, base, from one-

fourth of costa to middle of inner margin dark brown, on which are

some velvety streaks; space beyond to postmedial and above vein 2

buff irrorated with lilacine on costal margin, with brown below it; at

end of cell a clearer white .space, on which is an oval brown line; post-

medial consisting of a tine dark brown line, very indistinct, followed

by brown and grey shades, and some dark velvety streaks between the

veins; a subterminal whitish line, broadening basall}^ between veins 4

and 6; an interrupted lunular marginal line. Secondaries dark grey.

Expanse.—27 mm.
Habitat.—St. Jean, French Guiana.

Ti/pe.—Csit. No. 8677, U.S.N.M.
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NOTOPLUSIA SABRENA, new species.

Head and collar light reddish brown. Thorax bull', mottled with

grey and brown. Abdomen grey. Primaries buff, thickly irrorated

with dark brown, forming a dark, broad antemedial shade on costa,

and a subterminal spot on costa; a distinct dark point at end of cell;

traces of geminate antemedial and postmedial interrupted lines; rather

large dark marginal spots between the veins. Secondaries dark g're}^

paler at base.

Expanse.—34 mm.
Habitat

.

—St. .lean, French Guiana.

Type.—Cvit. No. 8678, LT.S.N.M.

Genus HETEROCAMPA Doubleday.

HETEROCAMPA LAMA, new species.

Head, collar laterally and patagia greenish, collar medially and

thorax, also sul)dorsal tuft on al)domen, dark reddish brown. Abdo-

men dark greyish brown, the last segment light reddish brown.

Primaries: the inner and outer margin slightly excavated before

angle; the costal margin, apex above vein 6, and space between veins

3 and 4, moss green, othei'wise violaceous l)rown; black geminate

basal streak on costa; a single antemedial black line across wing, but

very indistinct; a more distinct medial lunular black line from middle

of cell to inner margin; a black streak below vein 2 from medial line

to the very indistinct postmedial line, which is again followed by a

tine geminate black line; a small yellow spot at end of cell; a white

crescent mark on inner margin at postmedial line; faint brown mar-

ginal spots between the veins. Secondaries whitish, the costal and

inner margins broadly brown; three darker lines on co.stal near apex.

Kej^inse.—3*) mm

.

HahUat.—St. Laurent, Maroni River, French (iuiana.

Type.—Cat. No. 8679, U.S.N.M.

HETEROCAMPA GRAVIS, new species.

Palpi and head fawn color. Collar, thorax, and base of aV)domen

violaceous brown; patagia moss green. Primaries dull moss green

on basal half, irrorated thinl}^ w^ith black below cell and on inner

margin where there is a reddish brown streak; a darker antemedial

line forming three outward curves; two tine l)lack medial lines, lunu-

lar, and diverging on costa; a faint reddish brown shade at end of

cell; a broad dark brown shade from cell between veins 2 and 3 to

inner angle, with a pale green shade above and below it; a broad

lilacme white shade irrorated with moss green on apical third of costal

margin; outer margin lilacine brown, the veins streaked with black;

a terminal dark brown line. Secondaries whitish; the costal margin
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shaded with ])rown; the apex grey; two short dark lines dividing the

two colors; inner and outer margin slightly clouded with brown.

Expanse.—Zi) mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Tijpe.—C^t. No. 86S0, U.S.N.M.

HETEROCAMPA INFANDA, new species.

Palpi and head light reddish brown; collar, thorax, and a subdorsal

basal tuft on abdomen dark green. Abdomen violaceous brown
above, whitish underneath. Primaries: basal third black, mottled

with green above and below submedian vein; this space outwardly

indentate on median, and followed in cell by pale green, then whitish

irrorated with pale reddish brown, on which the fine discocellular line

is barely visiole: a blackish oblique streak at base of vein 2; a fine

pale, reddish brown geminate, postmedial line partly irrorated with

black below vein 3; small submarginal blackish spots above veins 4,

5, and 6, and below vein 2, followed by greyish shades; the costa

dark brown between postmedial and submarginal lines; a vague lilacine

space between 2 and 4 before postmedial; outer margin and fringe

pale green with darker green shades on fringe at tip of veins. Sec-

ondaries whitish, the outer margin thinly irrorated with black; luteous

and reddish hairs on inner margin, followed by a blackish space at

anal angle; fringe basa^ly light reddish brown.

Expanse.—39 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—Q'AX. No. 8fi81, U.S.N.M.

HETEROCAMPA HABILIS, new species.

Palpi light brown, laterally black, vertex and patagia greenish;

collar and thorax violaceous brown. Abdomen light brown, the anal

segment black; a subdorsal reddish brown and green spot. Primaries

pale moss green; a broad black basal shade, mottled with green on

costa, with reddish brown on inner margin; cell beyond blackish; a

dark l)rown discocellular line, shaded with paler brown on either side;

a ))lack blotch at base of veins 2 and 3; a very fine postmedial brown-

ish line, and an irregular row of submarginal brownish spots, the spot

between 3 and 4 closer to margin and preceded by a pale green shade.

Secondaries white; the costal margin pale brown, crossed by two

darker lines before apex; a terminal dark line; the inner margin with

pale brown hairs.

Expanse.—31 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

7y/;6^—Cat. No. 8682, U.S.N.M.
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HETEROCAMPA BACTREA, new species.

Palpi black fringed with golden fawn color. Head and thorax

mottled oreen and In-own. Abdomen dull brown, with a subdorsal

reddish brown tuft at l)ase. Primaries: basal third dark violaceous

brown and Ijlack-gre}^ mottled with green, and limited l\y an irregular

geminate antemedial ])hick line, followed in cell by a black and grey

spot; discoceliular reddish, outlined with but!'; a black spot below cell

between veins 2 and 3, crossed l)y a Ijlackish medial line interrupted

in cell; a postmedial geminate, wavy, lunulate, reddish brown line

shaded with black on costa, between -i and 5, and below vein 2; paired

marginal black spots connected by grey lines; three pairs oblique from

apex to vein 5, and three pairs from below vein 5 at outer margin and

parallel to it; fringe light reddish brown with black spots at end of

veins. Secondaries reddish brown; a postmedial dark line; the outer

margin broadly irrorated with black, most heavily at apex and anal

angle. Underneath creamy white; subcostal reddish brown shadings

on primaries.

Expanse.—33 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—Q^i. No. 8683, U.S.N.M.

HETEROCAMPA ECHINA, new species.

Palpi and frons light ))rown. Collar laterally and patagia dark

moss green; collar medially and thorax dark reddish brown, with

similar subdorsal tufts on the abdomen. Primaries reddish brown;

the costa broadly dark moss green, with similar shadings on outer

margin and basally between veins 3 and 4; some dark irrorations in

and below cell; areddish brown shade at base of inner margin, and

another beyond cell between veins -i and 6; a tine lunular antemedial

l)lack line, and a similar postmedial line, both rather indistinct, the

latter followed by white spots on veins; an irregular marginal reddish

brown shade, darkest and most conspicuous below vein 3; minute pale

dots at ends of veins, preceded by dark streaks and followed by dark

spots on the fringe. Secondaries dark brown somewhat thinly scaled;

a darker shade at apex crossed l)y a reddish brown paler line. Under-

neath: primaries light brownish yellow, the costa darker; a submar-

ginal darker line. Secondaries cream}-, with some brown shading at

apex.

E.i'panse.—37 mm,
Hahitat.—St. Jean, Maroni River. French Guiana.

Ty/?6.—Cat. No. 8684, U.S.N.M.
'

HETEROCAMPA DELIRA, new species.

Palpi brown. Head moss green. Thorax violaceous brown; collar

anteriorly, patagia posteriorly mottled with uioss green. Abdomen
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dull brown above with a basal subdorsal tuft of curly violaceous

scales. Primaries moss green; antemedial and postmedial roseate

wavy lines edged with brown; the discocellular moss green, edged on

either side with roseate; an irregular row of marginal roseate spots

shaded with brown and edged with black inwardly; a terminal dark

line; fringe brown and grey. Secondaries greyish brown; the costa

paler crossed at apex by two darker lines, the outer one 'shaded with

grey; a terminal moss green line at apex; fringe greyish.

ExjKinse.—31 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—C?it. No. 8685, U.S.N. M.

HETEROCAMPA FOLIATA, new species.

Palpi black, tipped and fringed with fawn color. Thorax moss

green and violaceous brown. Abdomen greyish brown. Primaries

dull moss green; some black scales on basal half of inner margin; a

line dentate, antemedial, black line; a dark brown line on discocellular;

a small dark grey shade basally between veins 2 and 3; a fine dentate

black postmedial line beyond which the veins are finely black; sub-

marginal ])rown dashes between the veins; a marginal darker line;

dark spots on fringe at ends of veins. Secondaries smoky white; the

costal mai'gin dull moss green, crossed by two black lines near apex;

a terminal dark line; the inner margin with light brown hairs.

Underneath: primaries smokj^ grey. Secondaries whitish; a terminal

dark line on primaries.

Expanse.—31 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—Ocxi. No. 8686, U.S.N.M.

HETEROCAMPA CARIOSA, new species.

Body dark brown with transverse paler lines on abdomen posteri-

orly. Primaries: light brown, palest on outer coster half and at

base below median vein; an oblique blackish shade from costa ante-

medially to middle of inner margin; a similar postmedial shade from

veins 2-5; a fine reddish brown line on discocellular with a l)rown

point above it and one below it; some small dark spots on costa, and

dark streaks on inner margin; a geminate postmedial brown line,

curved beyond cell, shaded with black and grey between veins 2 and 4;

an interrupted pale terminal line. Secondaries dark brown; a l)lack

and buff' spot at anal angle. Underneath: primaries dark brown, sec-

ondaries lighter brown.

Expa7ise.—30 mm.
HaMtat.—Rockstone, British Guiana.

Type.—Oat. No. 8687, U.S.N.M.
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HETEROCAMPA MARGINALIS, new species.

Head and thorax dark moss o-roen. Abdomen dull brown. Prima-

ries: light violaceous brown; a dark green shade on costa near base,

extending into cell; submedian light green; space between veins 2

and ?) light green; a dark brown slightly curved line from costa near

apex to vein 3 near outer margin, broadly shaded with white inwardly;

the space between this and cell pale green; the outer margin beyond it

irrorated with black towards apex; marginal green blotches between

the veins; a terminal dark line; a small black spot at inner angle;

indistinct traces- of an antemedial and a postmedial dentate, tine dark

brown line. Secondaries dull blackish ])rown.

Expame.—SH mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^i. No. 8688, U.S.N.M.

HETEROCAMPA .<EMULA, new species.

Palpi, head, and anterior half of thorax rich brown; posterior half

of thorax grey. A])domen dull black brown; a subdorsal gre}^ and
brown tuft at base; reddish brown on second segment; anal segments

dark grey; two black spots on last segment; underneath creamy white.

Tarsi brown with wdiite rings. Primaries dark brown; the inner mar-

gin pale grey, the grey extending above submedian vein in places; a

greyish brown spot at base of costa; traces of dark geminate basal,

antemedial, medial, and triplicate postmedial lines; a round grey spot

at end of cell, inwardly surmounted ])v a smaller spot; a row of white

spots between second and third postmedial line, preceded by a grey

spot between veins 3 and 4; a marginal grey spot between 3 and 4; an

irregular broad grey shade from vein 5 to apex; a terminal grey lunu-

lar line, leaving brown intervenal spots which extend on to fringe

Secondaries dark brown; a black spot surmounted by white at anal

angle; fringe whitish, shaded with Itrown.

Ki'jxinse.—41 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Allied to II. Ixca. Schaus.

Type.—C^i. No. 8689, U.S.N.M.

HETEROCAMPA NOTABILIS, new species.

Palpi grey, laterally black towards base. Head grey, vertex mot-

tled with pale brown. Collar and thorax light brown, the patagia

edged with grey; a dark-brown subdorsal spot at base of abdomen,
which is greyish brown. Primaries grey; a darker grey line below

subcostal; a brown shade from outer margin between veins i and 7,

widening to inner margin near base and inner angle; a black point at

end of cell; some postmedial white points on veins followed and pre-
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ceded by black points; fringe fawn color spotted with brown.

Secondaries violaceous brown, darkest on outer margin, thinly scaled

towards base; luteous hairs at base, and on inner margin; fringe

luteous.

£xjMnse.—45 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat No. 8690, U.S.N.M.

HETEROCAMPA OTIOSA, new species.

Body dark grey above, white underneath, the patagia lighter grey.

Primaries brownish grey; a clearer grey space at base; a whitish space

on outer margin, widest at veins 2 and 3, irrorated with reddish

brown, especially towards costa; traces of a brown, geminate, liasal

line; a fine brown antemedial line, wavy and preceded by a tine dark-

grey line: postmedial line fine, geminate; a distinct blackish marginal

line, lunular below vein 3; fringe grey, with dark spots at ends of

veins. Secondaries white; a terminal dark-brown line; some luteous

hairs on inner margin.

Exjjanse.—40 mm.
Halntat.—Cayenne, French Guiana.

Type.—Ojit. No. 8691, U.S.N.M.

HETEROCAMPA PATRICIA, new species.

Body dark grey above, whitish grey underneath. Primaries light

grey; a velvety black streak from base of costa to submedian vein

near antemedial line, which is wavy and chiefly noticeable below cell;

at the end of the cell a somewhat lunular white spot bordered by a

tine brown line and followed by a whitish shade; a velvety black line

from veins 8 to 2 inwardly curved towards cell, wavy from vein 2 to

inner angle, followed by a broad brown shade irrorated with black,

leaving a greyish shade on outer margin crossed l)y a smoky line; a

terminal blackish line; fringe grey tipped with white. Secondaries

white; a terminal dark line; some dark irrorations on outer portion

of v'eins and at anal angle.

Expanse.—40 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8692, U.S.N.M.

HETEROCAMPA CALUNA, new species.

Head, thorax, and anal hairs moss green. Abdomen dark grey.

Primaries yellowish green; a black streak at base below cell; oblique

darker antemedial and medial lines, rather indistinct; a dark line on

discocellular followed by a dark-grey patch between veins 4 and 5; a

similar patch between veins 2 and 3; black clusters of scales beyond

these grey patches, forming part of a subterminal black line, inter-
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rupted between 3 and 4, and outwardly edged by a finely wavy i:»ale

line; a lunular whitish marginal line; black scales on fringe at tips of

veins. Secondaries whitish, dusted with grey; the inner margins

yellowish.

Kqxinse.—Male, 30 nnn.

Ilabltat.—Castro, Parana, l^razil.

Allied to herhidd Walker.

r//i?6.—Cat. No. 8093, U.8.N.M.

HETEROCAMPA POULSONI, new species.

Head mottled green and brown; collar and thorax buti' mottled with

light brown; a dark reddish brown shade on middle of collar. A))do-

men brown, shaded with dark grey laterally. Primaries from near

base of costa to postmedial on inner margin buff irrorated with brown;

terminal area of inner margin dark reddish brown; a similar streak

lielow cell from veins 2 to 4; outer margin from 2 to 4 light brown

crossed by a darker brown line; otherwise dark green, mottled with

blackish grey; a reddish brown streak on discocellular; the veins

shaded with reddish brown; the outer margin slightly excavated be-

tween veins 2 and 3, more so between 2 and submedian. Secondaries

whitish; the costa greenish l)rown; the inner margin light ))rown.

Exjyanse.—40 mm.
Habitat.—Omai, British Guiana.

I ani indebted to Mr. H. H. Poulson, of Omai, for this interesting

new species.

Type\—Q,2ii. No. 8694, U.S.N.M.

HETEROCAMPA SUBALBIDA, new species.

Head pale brownish l)uff'. Thorax greyish buff. Abdomen dark

grey above. Primaries brownish green, no doubt brighter green in

fresh specimens; the basal third grey, limited by a dark-grey gemi-

nate line; a postmedial fine dark-grey line; the outer margin shaded

with grey; a small whitish spot on inner margin beyond postmedial.

Secondaries whitish; the costal margin broadly greenish; the inner

margin broadly dark grey; a postmedial dark line chiefly noticeable

on costal and inner margins; fringe greenish; a terminal dark-green

line. Underneath white.

Expanse.—37 mm.
Hahitat.—Castro, Parana, Brazil.

Type.—C?Lt. No. 8695, U.S.N.M.

Genus MALOCAMPA Schaus.

MALOCAMPA PARAMARIBENA, new species.

Body buff brown; palpi lateially and scales around eyes dark velvety

brown; a similar shade anteriorly on collar. Primaries: basal half
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black, with basal and antemedial pale brownish bands; the inner

margin below the dark space with a brownish streak; outer half pale

buff-brown; a large black spot below costa between veins 6 and 8, fol-

lowed l\y a smaller dark spot at apex; a small black spot between veins

3 and -l; a line wavy ))lack marginal line; black spots on fringe. Sec-

ondaries dirty white; the costal and inner margins light brown, the

latter with a darker streak; three black points on fringe near anal

angle.

Expanse.—40 mm.
Hahitat.—Paramaribo, Dutch Guiana.

Type.—C^t. No. 86t)6, U.S.N.M.

MALOCAMPA PIRATICA, new species

Palpi black, fringed with pale i)utf. Head, patagia and anal seg-

ments grey. Vertex, collar, thorax, and abdomen above dark brown;

abdomen below luteous. Primaries grey, shaded with pale brown,

except on margins; a black spot at base of costa; an outwardly curved

geminate, antemedial black line, coalescing into a large black spot on

costal margin, thickly shaded with dark brown on inner margin; a

dsirk l)rown and black space from this line l)elow vein 2 to inner angle;

a white point at end of cell, and a fine brown streak on costa above it;

a faint geminate postmedial wav}^ dark grey line starting' from a black

spot on costa, wl.ich is followed by two black costal points; a smoky
shade between 4 and 5, and a small dark spot below vein 2; fringe

buff spotted with black. Secondaries dark blackish brown, fringe

luteous.

Expanse.—43 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Very similar in markings to 31. holivari Schaus, but quite different

in color.

Type.—Cixi. No. 8697, U.S.N.M.

MALOCAMPA MARONIENSIS, new species.

Head, thorax, and anal segments slate grey. Abdomen ))rown above,

greyisii fawn below. Primaries slate gre}-, markings dark brown; a

basal line not reaching inner margin; an antemedial spot on costa, fol-

lowed closely by a fine wav}^ line preceded b}^ dark points on median

and submedian veins; a large black spot at end of cell, slightly con-

stricted anteriorly; a median l)and angled at vein 4; a postmedial spot

on costa followed by three black points and geminate points on vein 4,

and veins below it; terminal dark spots on fringe. Secondaries smoky
brown, the veins and margins darker; a black spot divided by a w^hitish

line at anal angle.

Expao 'se.—43 mm

.

Habitat.— St. Jean, Maroni River, French Guiana.

Type.—Q^X. No. 8698, U.S.N.M,
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MALOCAMPA AMANTHIS, new species.

Antenna? pectinated in both sexes. Palpi light brown, fringed with

grey. Head and thorax grey, mottled with black and brown hairs.

Abdomen yellow with dorsal transverse grey bands; anal segments

grey; underneath luteous. Primaries: basal half grey with geminate

basal, antemedial and medial black lines; outer half ochreous except

outer margin, which is narrowly grey; a tine dark line on discocellular;

be3'ond cell four transverse lunular lines, the second and third partly

geminate; oblique blackish lines between veins on grey outer margin;

paired dark points on fringe at end of veins. Secondaries 3^ellow; the

outer margin grey-l)rown. The female has the markings less distinct

and the primaries entirely grey.

Expanse.—Male, 50 mm.; female, 63 mm.
Ilahitat—St. Jean, Maroni River, French Guiana.

Allied to 31. ecpantlicrloldts Schaus.

Tijpe.^Q2X. No. 8699, U.S.N.M.

MALOCAMPA GASTRIVA, new species.

Antennce deeply serrate above, rasped underneath. Body grey, mot-

tled with brown. Primaries grey, irrorated with darker scales; the

outer margin broadly shaded with brown; faint traces of basal and

antemedial lines; a tine geminate black medial line, thicker below cell,

and outwardly dentate close above submedian vein; a pale brown

lunular mark at end of cell tinely and distinctly outlined with black; a

curved geminate, tine black postmedial line; a dark shade on costa

before apex, and black submarginal streaks on veins 6 and 7; an

irregular black marginal line. Secondaries gre}^ thinly irrorated with

brown; the veins and a terminal line dark brown; a blackish patch at

anal angle crossed by a pale line. Underneath: primaries Inown; the

costa and fringe white, with dark spots. Secondaries white, clouded

with brown at apex.

Expanse.—45 mm.
Ilahitat.—Paramaribo, Dutch Guiana.

Type.—^?X. No. 8700, U.S.N.M.

MALOCAMPA EUGENIA, new species.

Palpi dark velvety brown, fringed with buti". Head, collar, and

thorax brown; patagia greenish grey. Bod}^ dark brown above,

lighter brown underneath. Primaries greenish grey with a silken

sheen; a curved oblique black line from base of costa to inner margin,

outwardh" shaded with white below cell; three tine and indistinct

darker antemedial lines; a reniform spot at end of cell tinely outlined

with black; a tine brown dentate shade curved beyond cell and fol-

lowed by a geminate tine l)lack line; an irregular row of brown sub-

marginal spots partly followed by a whitish dentate line; a marginal

Proc. N. M. vol. xxix—05 17
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black line straight from costa to vein 4, lunular below vein 4; some
darker terminal irrorations; frino-e light brown with dark points at

veins 2, 3, and 4. Secondaries dark brown, the fringe bufl'; a blackish

point at anal angle.

Expanse. —Female, 57 mm.
Habitat.—8t, Jean, Maroni River, French Guiana.

Type.—Q^t No. 8701, U.S.N.M.

MALOCAMPA SOREX, new species.

Palpi dark brown laterally, fringed with butf. Head, thorax and

anal segments dark greenish grey irrorated with ])rown. Abdomen
dark brown-grey above. Primaries dark greenish grey, irrorated

with brown and black; a fine, indistinct, wav}', darker line at base; a

fine antemedial shade from costa at one third from base to middle of

submedian vein, where it is joined by a similar shade from costa

beyond cell; a median shade from costa to end of cell; at end of cell

two superposed black points; an outer geminate row of dark points

on veins separated by whitish points; a fine dark submarginal shade

above vein 3; terminal black points between the veins; fringe light

brown with darker irrorations. Secondaries dark brown; bufl' hairs

on inner margin; a buff spot at anal angle; fringe yellow. Underneath

the secondaries and fringe are bufl'; a dark medial line; the outer

margin dark, narrowing at anal angle.

Expanse.—37 mm.
Habitat.—St, Laurent, Maroni River, French Guiana.

Type.—C^t. No. 8702, U.S.N.M.

MALOCAMPA T.^TRICA, new species.

Palpi light brown; a lateral black streak. Head and collar moss

green; thorax dark reddish brown; the patagia lilacine brown. Abdo-

men violaceous brown above; luteous hairs at base; anal segments

moss green. Primaries slightly lobed at inner angle, moss green; a

velvet}^ dark point at base of submedian; base above submedian pale

violaceous brown, extending somewhat in cell; faint traces of a fine

geminate black antemedial line; a fine dentate brownish shade curved

around cell to middle of inner margin, followed by two rows of black

points on veins; a pale violaceous brown shade be3"ond cell from veins

2 to 5, a terminal row of dark points between the veins; fnnge pale

violaceous brown. Secondaries dark brown, paler at base and on

inner margin; a terminal blackish line; fringe pale fawn color, black

at anal angle; a black and white spot above anal angle. Underneath

dark brown; a butf space from middle of cell to anal angle and inner

margin.

Expanse.—36 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Type.—Qdit. No. 8703, U.S.N.M.
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MALOCAMPA GEMONIA, new species.

Body grey, irrorated with brown. Antenufe light golden brown.

Primaries silvery gre}^, thinly irrorated with greyish brown; traces

of a brownish geminate basal line; an antemedial and a medial line,

wavy and indistinct; a dark streak at end of cell, beyond which from

vein 2 to costa there is a brown space limited b}^ the outer line which

is dark brown, lunular, slightly incurved below vein 2; an irregular

dark brown, interrupted, marginal line, preceded from vein 5 to vein

8 b}^ a brownish shade; a fine terminal dark line above vein 4. Sec-

ondaries at base whitish, otherwise brownish grey, thinly scaled; the

veins and a terminal line darker.

Expanse.—37 mm.
Ilahitat.—Geldersland, Surinam River, Dutch Guiana.

Type.—Q>2X. No. 8704, U.S.N.M.

MALOCAMPA SPURCA, new species.

Head, collar, and al)domen dark brownish grey, thorax light gre}'.

Primaries dirty white, thinly irrorated with brown; a large blackish

brown triangular space on costa at one- third from base to near apex,

and to just above submedian vein at middle of inner margin; a tine

dark postmedial line, punctiform on veins; a fine dark marginal line;

dark terminal points between the veins and on fringe at tips of veins.

Secondaries dirty white, more thickly irrorated with brown; a darker

medial line, followed ])y a whiter shade. Underneath dirty white, the

primaries irrorated with brown; a large smoky black medial space on

cell and costa.

Expanse.—30 mm.
Hahitat.—Paramaribo, Dutch Guiana.

Type.~C^i. No. 8705, U.S.N.M.

MALOCAMPA BROMA, new species.

Head, collar, and thorax dark reddish brown irrorated with lilacine;

patagia lilacine white. AV)domen dark gre\'. Primaries, base and

costal margin grey-brown; a white line at base not reaching margins;

an antemedial and five postmedial yellow streaks on costa, the last two

very minute; median space whitish, irrorated in cell with brown, on

inner margin with gre}' and lilacine; a yellow ant(Mnedial spot lielow

cell; a white streak at end of cell through irrorations; a geminate fine

lunular postmedial line, slight!}^ incurved, followed by a dark brown
space above vein 4 to costa and apex; a yellow spot between 3 and 4,

and lilacine irrorations below vein 3; a submarginal dentate blackish

line from vein 5 to costa; a dark irregulai" marginal line inwardly

edged with whitish. Secondaries whitish thickly irrorated with lila-

cine brown, darkest along margins.



260 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

Expanse.—32 mm.
llahitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8706, U.S.N.M.

MALOCAMPA MAYERI, new species.

Body grey mottled with blackish grey; a dark brown shade poste-

riorly on collar. Primaries brownish grey, darker on costa, in cell,

and on outer margin; whitish irrorations at base and on inner mar-

gin; a l)lackish, geminate, lunular antemedial line; geminate black

medial lines on costa; a postmedial geminate black lunular line, some-

what inwardl}^ oblique from costa; dark velvety brown submarginal

spots above vein 4; marginal lilack spots between the veins preceded

by a lilacine shade. Secondaries lilacine brown, the veins and mar-

gins blackish brown. Underneath the primaries are dark lilacine

gre}', the inner margin and a postmedial costal spot whitish; the sec-

ondaries white, the basal half of costa and outer margin on apical half

dark lilacine gvo-y.

Expanse.—31 mm.
llahitat.—St. Laurent, Maroni River, French Guiana.

Type.—C2it. No. 8707, U.S.N.M.

Genus RHUDA Walker.

RHUDA DISSONA, new species.

Palpi black, fringed with grey and brown. Head and collar olive

brown. Thorax duller brown; patagia black with white scales and a

lateral roseate shade. Abdomen grey brown above; the anal seg-

'ments darker; underneath yellowish. Primaries: on costa at one-

third from base to near apex a blackish space, posteriorly broadly

bordered with white from costa to end of cell, along vein 3, and up to

vein 5, above which it is edged by a fine lunular white line; this white

border is posteriorly shaded with roseate and followed by a dark

olive green shade, starting from costal margin at base to inner angle;

a white line from base to middle of submedian, below which the inner

margin is grey; outer half of inner margin olive brown; a marginal

wav}' olive brown line preceded by some dark irrorations on roseate

and white portion; the ends of veins yellowish, with yellow points at

tips interrupting a dark marginal line; ti'aces of a geminate postmedial

dark wavy line below vein 3. Secondaries dirty white; the costal

margin broadly brown, the base and inner margin broadly light

brown; a dark spot at anal angle. Underneath: primaries with the

black costal space as above followed below cell and on outer margin

by whitish; costa at base and inner margin 3'ellowish; a black streak

below cell to a black marginal patch l)elow vein 2; a marginal dark line,

and angled dark lines at ends of veins. Secondaries white; the costal

margin shaded with black; the base and inner area with yellowish.
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Expanse.—57 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Easily distinguished by the pale outer margin of secondaries.

Type.—OAt. No. 8708, U.S.N.M.

RHUDA GEOMETRICA, new species.

Head and thorax grayish olive brown; a whitish lateral streak on
patagia. Abdomen brownish grey above, yellow underneath. Pri-

maries: a large dark olive green space on costal margin at one-third

from base, oblique to vein 3, straight along 4 for half its length, then

oblique to costal margin near ai)ex; the costa on outer half of this

space shaded with grey, with some Ijlack spots on extreme costal mar-

gin; a broad whitish shade behind this space; from base of costa a

dark green shade, becoming dark brownish beyond basal third and

occupying all the space below cell and vein 2, except the basal third

of inner margin which is gre}', anteriorly bordered by a white line; a

black outer spot on vein 2, outwardly shaded with white and preceded

by a fine geminate wavy ])lack line from vein 3 to inner margin;

black marginal sti'eaks connecting the veins, very faint above vein 4;

the outer margin brown below vein 4; only the fringe brown above

it. Secondaries 3^ellow; the outer half of costal margin and the outer

margin broadly black; fringe 3'ellow. Underneath the primaries are

blackish brown; the veins j^ellowish; the inner margin broadly j^ellow;

a yellow ol)liciue shade from basal third of costa across cell, extending

slightly between veins 2 and 4.

Ex-panse.—02 mm.
Habitat.—Rio Janeiro, Brazil.

Type.^^^X. No. 8709, U.S.N.M.

RHUDA MINOR, new species.

Head and thorax mottled brown and grey; a black spot anteriorly

on patagia. Abdomen brown above, yellowish underneath. Prima-

ries: a dark olive green costal space as in geonietrica Schaus, edged

by a white line slightly dentate basally on costa and onl}- reaching

vein 6 outwardly; some grey shades on costa on outer half of this

space and three black dentate lines between veins 6 and 10; the white

line posteriorly followed by a broad roseate shade; an olive green

shade from base of costa below cell and vein 2 to outer margin; a

white line below it from base to just beyond middle of submedian;

below this a bluish grey streak below submedian; a postmedial gemi-

nate dark wavy line from vein 4 to inner margin, followed below vein

2 by a black spot, outwardly bordered with whitish; a wav}^ marginal

irregular dark line; terminal brown shades chiefly below vein 4; pale

streaks on tips of veins. A velvety })lack point in cell. Secondaries:

the costal and outer margins broadly dark brown with the veins
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blackish; the discal area and inner margin yellowish, streaked with

brown. Underneath: primaries blackish; the outer margin broadl}^

whitish with dark shades above vein 4; the inner margin narrowly

white; a whitish shade from costa basally across cell and between

veins )1 and 4 at tlieir origin. Secondaries whitish, the costal mar-

gin broadly black; a submarginal irregular blackish shade on outer

margin.

Expanse.—43 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Cut. No. 8710, U.S.N.M.

Genus TALMECA, new genus.

Antennse pectinated to near apex. Palpi slight, second joint long,

third short. Legs long, not very hairy. Wings long and narrow;

anal tuft. Primaries: veins 3 and 4 near together; 5 from just above

middle of discocellular; 6 from about middle of areole; 7 and 8 stalked;

10 from end of areole. Secondaries: veins 3 and 4 stalked or from

lower angle of cell, 6 and 7 stalked; 8 close to 7 to near end of cell.

Typ>e.— T. perplexa. Schaus.

TALMECA PERPLEXA, new species.

Head and thorax lilacine brown. Abdomen light brown. Primaries

lilacine buff; a darker shade from base through cell and along vein 4;

a buff shade on median and submedian veins; a dark point in cell; an

outer row of black points on veins, preceded by black points between

the veins; veins blackish on outer margin; a terminal row of black

points between the veins. Secondaries lilacine brown, wdiitish at base

and on inner margin; fringe white.

Expanse.—30 mm.
Hahiiat.—Maroni River, French Guiana; Trinidad, British West

Indies.

In this species veins 3 and 4 are from low^er angle of cell, or stalked.

7y7>..—Cat. No. 8711, U.S.N.M.

TALMECA BIPLAGA, new species.

Palpi laterally black fringed with fawn color. Head and thorax

lilacine brown. Abdomen light ])rown above, luteous underneath.

Primaries lilacine ])rown; a large l)lack spot at origin of veins 2 and

3, and another, sul)marginal, ])etween 4 and 5; traces of line geminate

antemedial, medial, and postmedial lines; blackish marginal streaks

l)etwcen veins 3 and 4, 5 and 6, and G and 7; terminal black points

between the veins. Secondaries dirty white, the outer margin dark

greyish ])ro\vn; fringe whitish.

Expanse.—28 mm.
Habitat.—Caj^enne, French Guiana.

Veins 3 and 4 on secondaries from lower angle of cell.

Type.—Oai. No. 8712, U.S.N.M.
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TALMECA INVISA, new species.

Palpi laterally black fringed with butf. Head and thorax lilacine

brown, also the anal tuft. Abdomen grey-brown above, dirty white

underneath. Primaries lilacine brown, irrorated with darker scales,

forming- a brownish streak l)elow subcostal yein, one at base of median,

and an oblique shade from end of cell and middle of vein 5 to middle

of inner margin; antemedial and postmedial geminate black points on

yeins; a black point in cell; the yeins on outer margin shaded with

black; terminal black points l)etween the yeins. Secondaries: base

and fringe whitish; a smoky shade on outer margin.

J^,/'pa?)sr.—27 mm.
TIah'dat.—Geldersland, Dutch Guiana.

Veins 3 and 4 on secondaries from lower angle of cell,

Type.—Q^X. No. 8713, U.S.N.M.

TALMECA SCIRPEA, new species.

Palpi black, fringed with fawn. Head and thorax pale moss green.

A])domen pale brown aboye. Primaries white; a pale moss green

shade from base, through cell to outer margin between veins 4 and 5;

the inner margin broadly pale moss green, and also a short streak

between veins 7 and 8; an antemedial and a postmedial lunular line,

blackish on costa, the former blackish and green below costal margin,

the latter geminate, lunular, pale green, followed b}" two rows of l)lack

points on the veins; short dark streaks at ends of veins extending

on to fringe. Secondaries light smoky lilacine brown.

E.i'jxinse.—26 mm.
Tlahltat.—St. Jean, Maroni River, French Guiana.

In this species veins 7 and 8 on primaries are not stalked, veins 3

and \ on secondaries from a point.

Tijpe.—Q2ii. No. 8714, U.S.N.M.

TALMECA PULCHRA, new species.

Palpi dark brown with paler frmge. Head and collar moss green.

Thorax lilacine brown. Abdomen blackish brown; anal segments and

subdorsal basal tuft reddish bi-own; underneath broAvnish yellow.

Primaries: the costal margin lilacine, with darker oblique lines; two

antemedial and three postmedial, the last two separated by a white

shade; a dark violaceous streak above median; end of cell pale green

with a black point; a white streak on median vein to vein 2; a moss

green shade below it and vein 2 to outer margin; inner margin lilacine;

fringe on inner margin moss green; vein 4 dark violaceous, the other

veins mottled violaceous and white, partly edged with lilacine; two

outer rows of dark points on veins; moss green streaks between the

veins; black terminal points between the veins. Secondaries black

brown, the fringe luteous.
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Expanse.—30 mm.
Habitat.—Bolivia.

Neuration as in T. scirpea '^oh^w^.

Tijpe.-^Cixi. No. SYl.o, U.S.N.M.

TALMECA CONSOCIATA, new species.

Palpi lilaeino with a dark lateral streak. Vertex, collar, and sub-

dorsal basal spot on abdomen pale green. Thorax lilacine. Abdomen
dark g-rev above, Inteous underneath. Primaries lilacine; apical third

of costa, a spot at end of cell, a streak below median vein and vein 2,

and inner margin narrowly, pale green; a whitish spot, with lilacine

streak, at end of cell; two antemedial black points on submedian; an

outer geminate row of black points on veins separated bj whitish

spots; marginal lilacine brown shades; terminal intervenal black points

inwardly edged with white; fringe lilacine. Secondaries dull lilacine

brown, fringe tipped with white.

Expanse.—27 mm.
Habitat

.

—St. Jean, Maroni River, French Guiana.

Neuration as in T. scirpea. Schaus.

Type.—Q^^i. No. 8716, U.S.N.M.

Genus BORIZA Schaus.

BORIZA POVERA, new species.

Head, collar, and thorax fawn color; patagia lilacine brown. Abdo-

men dark grey brown. Primaries pale pinkish brown; a black point

at base; a faint black medial line angled in cell; a postmedial fine

black line from costa near apex to near middle of inner margin; a

faint black shade from below costa beyond middle, joining this line at

vein 5; a reddish brown streak on discocellular; terminal black points

between the veins. Secondaries blackish.

Expanse.—32 mm.
Habitat.—Rockstone, British Guiana.

Ty^e.—Cat. No. 8717, U.S.N.M.

Genus BLERA Walker.

BLERA NITIDA, new species.

Palpi dark l)rown. Head and thorax silvery white, thinly irrorated

with brown. Abdomen dark brown; blackish transverse shades poste-

riorly on segments; anal segments grey. Primaries silvery white; a

few scattered brown scales; lines black; a basal line inwardly oblique

below subcostal; an antemedial line, incurved on median, outcurved

above submedian, and again below it, preceded on costa by a brown
spot; geminate medial spots on costa, followed by two more spots;

below the last a line starts from vein 8, inwai'dly dentate at vein 5,
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and at vein 3, then wav}" to inner margin; this line is followed by a

tine brownish shade, and again by a heavier shade from costa to vein

5; these lines all start from brown spots on costa; a marginal black

line, disconnected, oblique and lunular below vein 4; terminal dark

points at ends of veins; fringe white mottled with brown. Seconda-

ries smoky white, the veins on basal half luteous; on outer half veins

and outer margin brown; brown hairs on inner margin; fringe white.

Expanse.—Male, 81 mm.; female, 84 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8718, U.S.N.M.

BLERA LAUTA, new species.

Head and thorax grey mottled with brown. Abdomen dorsally

grey; a large dark lateral space extending on to dorsum; underneath

white with dark brown anal hairs. Primaries light brown; outer

margin white, irrorated with dark grey, widest between veins 4 and .5,

and 2 and 3; inner margin pure white almost to angle, the white

extending somewhat above the submedian medially; some white spots

on costa before apex; the veins irrorated with black and white; traces

of antemedial and postmedial black lines on brown portion of wing; a

dark grey marginal line, partly lunular. Secondaries white; a termi-

nal dark shade; ends of veins dark; fringe white.

Expanse.—31 mm.
Ilahitat.—Oniai, British Guiana.

.

Ty2)e.—C2it. No. 8719, U.S.N.M.

Genus CHADISRA Walker.

CHADISRA MULTIFIDA, new species.

Palpi dark ])rown fringed with reddish brown. Head and thorax

mottled dark and lighter brown. Abdomen dark brown; a subdorsal

velvet}' basal tuft. Primaries: basal portion, including one third of

costa and two thirds of inner margin, dark brown, crossed b}" a lunu-

lar darker velvety line, geminate on costa; some light brown and

faw n scales at base; a dark brown spot in cell, with a fawn streak on

either side; these are somewhat lunular in shape; costal margin on

outer two-thirds whitish, iri-orated, and spotted w^th dark brown; a

velvet}' black postmedial line from vein 8, forming two outward curves

to vein 3, then inwardly curved to inner margin, edged with white

below vein 3, and above it shaded with brown, followed between 4

and 5 by a velvety black streak, and a dark blotch from vein 3 to

below vein 2; submarginal velvety black streaks on a dark brown
shade a1)Ove vein 5, followed by a dentate whitish line; outer margin

brown; a bufi' shade from veins 2-5, widest between veins 3 and 4; a

marginal wavy black line, beyond which the veins are Idack; a pale

line at base of fringe, which is brown, mottled with bufl' above vein 4.
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Secondaries: white; some brown at apex and at anal angle; a fine

brown terminal line; fringe white mottled with brown.

Expanse.—30 mm.
Hahitat.—St. Laurent, Maroni Kiver, French Guiana.

Type.—0<it. No. 8720, U.S.N.M.

CHADISRA (?) CUCULLIOIDES, new species.

Head and collar reddish brown with a few lilacine hairs. Thorax

and abdomen above dark grey, thinly irrorated with white. Prima-

ries gre3dsh brown, the costal margin and veins irrorated with white;

a pale shade at base below cell; postmedial dark spots between the

veins, the spot between veins 2 and 3 velvety and the most conspicu-

ous; submarginal l)rown streaks between the veins, indistinct; termi-

nal brown shades inwardly lunular. Secondaries whitish, the veins

and outer margin dark brown; a blackish spot at anal angle, divided

b}' a white line.

Expanse.—41> nun.

Hahitat.—St. Jean, French Guiana.

I am doubtful about the true position of this species, as it is described

from a female with simple antenna\

Ti/jje.—Cat No. 8T21, U.S.N.M.

Genus MERAGISA Schaus.

MERAGISA ARIDA, new species.

Head and thorax dark gre}'. Abdomen greyish al>ove, whitish

underneatli. Primaries grey with darker irrorations; a broad dark

brown transverse shade near base, crossed b}^ two blackish lines; an

outer, and a marginal row of white spots between the veins, outwardly

edged with ochreous and black scales; fringe white mottled with grey

scales. Secondaries whitish, the inner and outer margins clouded

with smoky grey; some luteous hairs at base and on inner margin.

Expanse.—45 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—Qat. No. 8722, U.S.N.M.

MERAGISA ARENOSA, new species.

Palpi dark ])rown fringed with whitish fawn. Head grey. Thorax

dark brown streak with fawn. Abdomen dark grey, paler at base and

terminally; underneath creamy white. Primaries dirty white, irro-

rated with grey and light brown, especially on costa and medial por-

tion; a ))asal brown shade from below median vein at base, outward!}'

oblique to inner margin; some dark brown lines at end of cell, sepa-

rated by pale reddish brown, and contiguous to a large brown costal

spot before apex; brownish marginal spots between the veins. Sec-
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ondaries brown, rather thinly scaled; some ^'ellowish white at base and

along' inner margin; fringe whitish.

Expanse.—33 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8723, U.S.N.M.

MERAGISA SUBMARGINATA, new species.

Head and throax greenish grey, with dark mottlings. Abdomen
above ochreous at base, then greyish black; the anal segments fawn
mottled with dark scales; underneath ochreous. Primaries greenish

grey irrorated with dark brown; base of inner margin broadly clearer

grey; a basal dark geminate line very indistinct below costa; the ante-

medial geminate, oblique from costa to median below which it starts

again from nearer base and is lunular, oblique, to middle of inner mar-

gin; the postmedial lunular geminate, followed hx grey shades, the

lunule between veins 3 and -i closer to outer margin; terminal grev

patches, inwardly edged with dark velvety brown; terminal geminate

points at veins; fringe ochreous mottled with dark scales. Secondar-

ies black, the inner margin and fringe ochreous. Underneath black;

the primaries with the margin yellowish butf ; the secondaries with

the cell and inner area broadly, the costa and outer margin narrowly,

also the fringe yellowish bufi'.

Expanse.—54 mm,
Hahitat.—Carabava, Peru.

Type.—Qvii. No. 8724, U.S.N.M.

Genus PHASTIA Walker.

PHASTIA OCHREATA, new species.

Head and collar bright yellow, also an anterior space on thorax,

which is otherwise dark lilacine. Abdomen dark gre}^ above, whitish

underneath; the terminal segments reddish brown; anal tuft3^ellowish.

Primaries above median and vein 4 bright ochreous, below them viola-

ceous brown, with a lilacine grey shade above the submedian; base

of cell, extreme costal margin, and veins 5 and 6 violaceous brown.

Secondaries smoky grey, darkest on inner margin; the ends of veins

and a terminal shade light reddish brown. The female has the sec-

ondaries light reddish brown shaded with grey at base and on inner

margin. On the primaries the posterior half of wing is duller and
the lilacine shade above submedian is absent.

Expanse.—Male, 32 mm.; female, 36 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Type.—Coit. No. 8725, U.S.N.M.
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PHASTIA UMBRATA, new species.

Head and thorax reddi.sh brown streaked with white. Abdomen
greyish buff. Primaries light brown shaded with grey at base, above

submedian and on outer margin above each vein; a round reddish

brown spot above submedian near base; the costal margin shaded witli

gre}^ and lilacine, traces of darker brown basal, antemedial, medial

and postmedial lines; a faint submarginal whitish shade. Secondaries

whitish thiclcly irrorated with lilacine l)rown. Underneath greyish

white.

Expanse.—30 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8726, U.S.N.M.

Genus MASCHANE Walker-

MASCHANE FRONDEA, new species.

Palpi ochreous brown. Head violaceous irrorated with lilacine.

Collar bright yellow. Thorax lilacine brown. Abdomen ochreous

brown, paler underneath. Primaries light brown, shaded with ofeHre-

ous on outer margin; the base and medial space shaded with dull

violaceous; some lilacine irrorations on costal and inner margins; a

black point at end of cell; the costal margin very arched, with a medial,

broad, velvety brown streak across it. Secondaries light reddish

brown, palest at base.

Expanse.—34 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Another specimen is almost entirely dark violaceous, the outer

margin light brown, with darker brown marginal shade.

Type.—C^it. No. 8727, U.S.N.M.

Genus RIFARGIA Walker.

RIFARGIA LEMOULTI, new species.

Palpi dark brown with two pale streaks. Head buff' and brown.

Collar dark brown edged with buff'. Thorax dark brown. Patagia

creamy buff, edged with dark brown dorsall3\ Abdomen dark brown;

some grey subdorsal scales on last segments; underneath brownish

cream color. Primaries dark grey; at base a large buff space streaked

with reddish brown occupying a little over one-third of wing on costal

margin and in cell; below cell it narrows to inner margin; a fine dark

])rown line outwardly edged with pale grey limits this space from

costa to submedian and then continues wavy to inner margin; a kidney

shape spot at end of cell outlined by a fine brown line; a geminate

dark grey, lunular, postmedial line curved around end of cell; an

outer geminate and broken brown line divided by a pale reddish
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brown shade; this line below vein 3 seems to start from the post-

medial line; apex light reddish brown, with some dark velvety streaks;

some dark g'rey submarginal spots preceded in the female by a pale

grey shade above vein 4; an irregular tine dark marginal line; outer

margin crenulate, the fringe reddish brown. Secondaries dark brown,

paler in the female; fringe reddish brown; a black spot at anal angle.

Expanm.—Male, 63 mm.; female, 76 mm.
Habitat.—St. Li urent, Maroni River, French Guiana.

7}//>t^—Cat. No. 8728, U.S.N.M.

RIFARGIA MISTURA, new species.

Palpi reddish brown; two lateral pale streaks. Head, collar, and

thorax dark brown; a large gray spot posteriorly on thorax. Abdo-

men reddish brown; anal segments grey above. Primaries grey irro-

rated with brown; the basal third of costal margin, extending below

cell, dark brown, limited l\y a geminate brown line which extends from

costa to inner margin; a small darker grey spot in cell, followed by

an oval spot merely outlined, finely, by blackish brown; a dark grey

shade above this spot on costa, curving around cell to middle of inner

margin; an outer germinate, lunular, dark brown line, divided b}' light

brown shades, from vein 8 to inner margin, incurved below vein 3,

followed by a dark grey shade between veins 3 and 4, and paler grey

shades above vein 4; outer margin darker grey; some brown at apex;

a velvety brown streak between veins 7 and 8; a marginal black irreg-

ular line; dark terminal lunules; fringe brown, spotted with buff at

ends of veins. Secondaries dark brown; fringe p;tler; some black

streaks at anal angle. Underneath the secondaries with long reddish

brown hairs, and a submarginal black band.

Expanse.—Male, 67 unn.

Habitat.—St. Jean, Maroni River, French Guiana.

Type.—OAt. No. 8729, U.S.N.M.

RIFARGIA NOTABILIS, new species.

Palpi, head, and collar ochreous brown. Thorax moss grey. Abdo-
men dark grey above, luteous underneath; anal hairs ochreous brown.

Primaries ochreous brown; the costal margin moss grey to near apex,

with darker spots; a similar oblique band froni base of cell to inner

margin, followed by a line dark brown line; an irregular black line at

end of cell; from cell to su1)marginal line and from vein 4 to costal

margin dark grey, crossed by two wavy darker lines; a postmedial

reddish ])i-own line below vein 4; the submarginal line fine, velvety

l)lack, wavy from vein 8 to vein 4; ])elow vein 4 lunular and marginal;

fringe grey with darker spots. Secondaries whitish; the costal margin

narrowly, the inner margin broadly smokj^ black; a dark streak at anal

angle.
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Krpansc.—44 mm.
lh(l>itat.—Sf. Jean, Maroni Kiver, French Guiana.

Type.— C'^ii. No. 8780, U.S.N. M.

RIFARGIA CONDITA, new species.

Palpi grey, laterally brown. Head reddish brown and grey. Col-

lar and thorax anteriorly brown, posteriorly grey. Abdomen darker

grey above, white below. Primaries: the basal third white irrorated

with black, crossed by a black wavy line, geminate on costa, and

limited by a straight black line, geminate below cell to inner margin;

rest of wing light brown becoming darker toward apex; at end of cell

a kidney-shape spot outlined with black; traces of geminate medial

lines on costa and inner margin; a wavy geminate, brown, postmedial

line followed by a row of large black spots between the veins from

3-8; a black marginal line straight from apex to vein 3, interrupted

and irregular below vein 3; fringe light lirown with darker spots at

ends of veins. Secondaries white, also the fringe; a broad black band

on outer margin.

Expanse.—35 mm.
Habitat.— St. Jean, Maroni River, French Guiana.

Type.—i^^t. No. 8731, U.S.N.M.

RIFARGIA DEMISSA, new species.

Palpi and head })utf brown; a dark brown streak on palpi. Thorax

lichen grey; some dark brown hairs on thorax anteriorly. Abdomen
dark brown-grey; anal segments light grey; some luteous tufts at

base; underneath bufi'. Primaries lichen grey, irrorated with reddish

brown and black scales; a basal dark brown line terminating in a

brown spot above submedian; a dark brown, waved, dentate, geminate,

antemedial line; two oblique brown lines at end of cell, crossed by an

indistinct medial brown shade, geminate on costa; a postmedial brown

lunular line, followed b}^ two black spots above and below vein 2, and

three spots above vein 5, which are oblique toward apex; a tine red-

dish brown submarginal shade; a marginal black lunular line inter-

rupted by pale streaks on veins; fringe grey and brown with darker

spots. Secondaries greyish black, some pale hairs on inner margin.

Underneath black, the fringe luteous; a yellowish space on inner

margin.

Expanse.—41 mm

.

Ilalitat.—St. Jean, Maroni River, French Guiana.

Type.—^^X. No. 8732, U.S.N.M.

RIFARGIA EXTRANEA, new species.

Female.—Head, collar, and thorax brown mottled with grey. Abdo-

men above dull grey-brown, underneath white, shaded with brown at

base and on anal segments. Primaries gre}^, irroi-ated with dark
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brown, leaving' only the basal third of co.stal margin and the outer

margin really greyish; the inner margin darkest to postmedial line;

traces of a dark basal line; three black antemedial wavy lines; a liuui-

lar greyish brown streak at end of cell; a postmedial, geminate, dark

brown line from costa to vein 3, divided b}^ a grey shade; from below

end of cell the line is only partly geminate; the postmedial is followed

by a brown shade on which is a series of dark velvety streaks between

the veins above 3, and most heavily marked toward costa; submarginal

brown irrorations; a marginal black line, wavy below vein 3; fringe

whitish mottled with dark grey. Secondaries whitish; the costal and

outer margins broadly black; the inner margin shaded with dark

brown; fringe white. Underneath primaries, ])lack; some white

markings on costa near apex. Secondaries as above, but the inner

margin white.

Expanse.—38 mm.
Ilahltat.—St. Laurent, Maroni River, French Guiana.

What I believe to be the male of this species has the primaries

lighter grey, and the antemedial and postmedial lines shaded on inner

margin with 3"ellow and white; some yellow at end of cell, and at base

below median vein.

Ti/pe.—Cat No. 8733, U.S.N.M.

RIFARGIA MERITA, new species.

I described " as the female of Rifargla plcta a species which turns

out to be quite distinct. As I now have males and females of both

forms, showing that the markings of the sexes agree, it will require a

name. The specimen 1 described as a female is really a male, the

antennae being fasciculate; the female antenna? are simple. 1 propose

the name me'rlta.

Type.—03.t. No. 8734, U.S.N.M.

RIFARGIA MORTIS, new species.

MaJe.—Head, thorax, and abdomen above blackish grey. Bod}"

underneath luteous. Primaries dark blackish gre}"; some moss green

irrorations on costa medially; a velvety black streak on discocel hilar;

traces of an antemedial darker line; traces of a darker postmedial

line, with minute whitish spots on veins, not always visible; a l)ufi'

shade from vein 6 to apex; a vague submarginal darker shade; a dark

velvet}' point on outer margin above submedian vein. Secondaries

dirty white; the costal margin narrowly brown; some terminal brown

irrorations. The female is paler; the costal margin shaded with buff;

the antemedial line pale reddish brown; a long velvety dark streak

below vein 3; a postmedial pale reddish brown shade, followed l)v

short dark velvety streaks between the veins; marginal small spots,

«Traus. Am. Ent. Soc, XXX, 1904, p. 147.
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light reddish brown, outwardly shaded with darker brown. Second-

aries smoky grey; whitish at base; an outer whitish line.

ExjMnse.-—Male, 33 ram. ; female, 35 mm.
Habitat.—Tucmnan, Argentine Republic; Cayenne, French Guiana.

This species is allied to R. xylinoides Walker.

Type.—O^t. No. 8735, U.S.N.M.

RIFARGIA OCCULTA, new species.

Palpi and head dark reddish brown. Collar and thorax dark vio-

laceous brown; the patagia mottled with grey and light brown scales.

Abdomen blackish brown above, buff underneath. Primaries blackish

brown, the veins irrorated with black and grey; some small buff' spots

on outer half of costa; a round spot at end of cell finely outlined with

white, and containing some light brown scales; above it some tine

whitish lines; a fine, lunular, postmedial black line, faintly geminate;

a pale buff spot at apex crossed by a dark streak; a faint buff' narrow

marginal shade; terminal black lunules, shaded on either side with

buff; fringe brown; buff streaks at ends of veins. Secondaries black-

ish brown; fringe luteous. Underneath lighter brown; the outer mar-

gins buff; disc of secondaries shaded with buff'.

Expanse.—Male, 54 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^ii. No. 8736, U.S.N.M.

RIFARGIA ONEROSA, new species.

Head and thorax violaceous ))rown, the latter with luteous tufts

posteriorly; abdomen dull reddish brown; the anal segments blackish

grey. Primaries dull violaceous black; the base mottled moss green

and grey, limited by a curved pale line; the medial space on costa and

inner margin mottled with moss green; an antemedial and a postmedial

lunular dark brown line shaded with reddish brown; a similar spot at

end of cell, on which is a dark brown circle; the postmedial followed

by a row of small dark brownish shades; a light reddish brown streak

above vein 4, and one below vein 2; three brown spots on costa medi-

ally, followed by three buff spots toward apex; a large buff' spot at

apex, irrorated with reddish brown; a pale marginal shade between

veins 4 and 6; a wavy velvety terminal line, touching inwardly light

brown spots; fringe dark with light brown spots at ends of veins.

Secondaries violaceous brown; the fringe luteous; a darker spot at

anal angle. Underneath: primaries dark brown; the outer and inner

margins grey; a buff" spot at apex. Secondaries yellowish; a dull

brown submarginal ])and.

Expanse.—45 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Q^i. No. 8737, U.S.N.M.
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RIFARGIA DISCREPANS, new species.

Feiivih'.—Palpi blown, friiitred with l)urt'. Head and thorax greyish

brown. Abdomen bhickish "rev above; a subdorsal brown tuft on

third seg-nient; underneath dark buti'. Primaries dark mouse grey; a

yague circular brown space between median and submedian yeins on

basal third, crossed by a dark brown lunular line, partly geminate;

the postmedial line, yelvet}' l)rown, dentate, deeply so inwardly

l)etween yeins 4 and 5, interrupted between yeins 2 and 3, preceded

and followed by a dark yelyety brown line below yein 2; the costa

mottled with light grey between the lines; the postmedial followed

aboye yein 4 b}" reddish brown shades, crossed liy a nearly straight

dark line close to the postmedial: a dark submarginal streak aboye

and one below yein 5; a yelyety brown lunular mark between 7 and 8;

a faint marginal grey shade, and short white streaks on yeins; the

yeins on outer margin dark In'own; a terminal dark lunular line edged

with light broy\"n. Secondaries: base light brown, otherwise yery

dark brosvn; the fringe hiteous; a dark brown streak and white spot

at and aboye anal angle. Underneath dull dark brown; a broad bull'

space on inner margin from base to anal angle.

Expanse.—47 mm.
Halntat.—St. Laurent, Maroni Riyer, French Guiana.

Tyjje.—C^i. No. 8738, U.S.N.M.

RIFARGIA TULIRA, new species.

Male.—Head and thorax brown, mottled with buff. Abdomen
yiolaceous brown above; dirty yellow underneath. Primaries buft'

l)rown; l)asal half thickh" irrorated with darker l)rown, on which the

geminate basal and antemedial lunular lines are only distinct on costa;

a medial geminate lunular black line divided by reddish brown, nearly

straight from costal to inner margin; a large irregular spot at end of

cell, outlined with buff and containing some black lines, followed by

a dark brown dash on veins 4 and 6; a similar dash on vein 2; these

dashes followed by the postmedial, which is black, tinely way}^ shaded

inwardly with buff; the veins postmedially irrorated with black and

grey; darker brown shadings on outer margin; a terminal black line,

thickened between the veins. Secondaries dark brown; a dark point

at anal angle; fringe pale l)ufl'. Underneath dull dark brown; on

secondaries some dirty yellow shades below cell and on inner margin;

a faint medial l)rown shade. The female is greyer in tone.

Expanse.—Male, 45 mm.; female, 49 mm.
Halntat.— St. Jean, Maroni River, French Guiana.

Tyjje.—C^it. No. 8739, U.S.N.M.

Proc. N. M. vol. xxix—05 18
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RIFARGIA INDECORA, new species.

Head reddish fawn color; collar darker. Thorax grey. Abdomen
dark grey above, whitish underneath. Primaries grey, irrorated with

darker grey on basal half; a reddish fawn spot at base between median

and submedian A^eins; some brown irrorations on costa medially and in

cell; a black streak on discocellular, followed by a large diffuse black

spot, followed by a blackish l)rown shade to apex; traces of a black

wavy postmedial line; an indistinct marginal brown line; fringe grey

spotted with brown at ends of veins. Secondaries dull blackish grey.

Exjparise.—32 nnu.

i7fl;52'to?f. —Geldersland, Surinam River, Dutch Guiana.

Type.—(^2X. No. 8740, U.S.N.M.

RIFARGIA LITURA, new species.

Head and thorax dark reddish brown; the patagia mottled with

dark buff'. Abdomen dull brown above, yellow underneath; some

luteous tufts at base laterally. Primaries light brown irrorated with

dark brown; a black basal line, followed below cell by a broad black-

ish shade; a lunular, irregular black antemedial line; traces of a wavy
medial line; an oblique blackish shade in cell and between base of

veins 2 and 8; a velvety dark linear streak at end of cell; the post-

medial consisting of black lunular marks between the veins, followed

by a dark spot between 3 and 4, and above vein 6 to the submarginal

line, also by black and grey spots on the veins; the submarginal

appearing paler owing to the absence of irrorations; round black

marginal spots between the veins; terminal black paired spots at

veins; fringe spotted with black between the veins. Secondaries

violaceous brown, darkest on outer margin; a black and white spot at

anal angle; fringe luteous, except at angles. Underneath dull black-

ish brown; the outer margins narrowly buff'; the secondaries with

luteous hairs below cell and along iimer margin.

Expanse.—51 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—C2.t. No. 8741, U.S.N.M.

Genus LOBEZA Herrieh-Schaeffer.

LOBEZA MINOR, new species.

Head and thorax dark grey. Abdomen golden ochreous above;

laterally gre}'; ventrall}^ whitish. Primaries: grayish white, irro-

rated with broAvn, ver}^ thickly at base and submarginally; the basal

third of costa to middle of inner margin darkest, crossed and limited

by a darker wav}^ line; an irregular postmedial line to middle of inner

margin, leaving i triangular medial space the palest; a broad submar-

ginal dark space separated from the postmedial line by a grey shade;
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outer margin dark grey, the veins whitish. Secondaries dark smoky
gYQy. The female is slightly paler than the male.

Expa7i8e.—Male, 35 mm.; female, 43 mm.
Ifabifat.—St. Jean, Maroni River, French Guiana.

Type.—i^2X. No. 8742, U.S.N.M.

Genus LUSURA Walker.

LUSURA PLORABILIS, new species.

Palpi dark brown; a white point ahove. Head lilacine brown.

Thorax dark steel grey, thinly streaked with grey hairs. Abdomen
dark violaceous above, creamy white below. Primaries: steid black,

finely irrorated with grey; some dark brown in cell, at l)ase of inner

margin; an antemedial and a postmedial row of dark velvety 1)rown

spt)ts, the latter followed by some ])rown shadings, and two rows of

dull dark brown spots; some white irrorations on costa medially, and

three whitish points toward apex; a dark brown spot at end of cell;

the outer margin shaded with brown and crossed by a row of dark

velvety lunules, outwardly shaded with buti'. Secondaries smok}-

brown.

JExpanse.—45 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

The female differs in having the antemedial and postmedial spots

dull brown.

Type.—Oat. No. 8743, U.S.N.M.

Genus NESEBRA, new genus.

Antennae shortly pectinated to be3'ond middle in both sexes. Palpi

down curved; third joint minute. Primaries long and rather narrow,

outer margin rounded; veins 2, 3, and 4 equally distant; 5 from mid-

dle of discocellular; 6 from below upper angle of cell; 7 to 10 stalked;

10 beyond 7. Secondaries: veins 3 and 4 apart; 5 weak; and 7 on

short stalk; 8 diverging from 7 at middle of cell.

NESEBRA NOREMA, new species.

Palpi reddish brow^n. Head and thorax violaceous brown. Abdo-
men dull dark brown above, buff underneath. Primaries brown; a

dark velvety brown oblique streak from l)ase below median to inner

margin, followed b}' a white spot below cell, lighter brown in and above

cell, all limited hj a geminate curved brown line, closely followed by a

blackish line; space to outer line brown, in one specimen dark velvety

brown, with a large irregular paler spot in cell and a greyisli shade on

costa above it; outer line brown, evenly curvetl from costa to vein 3, fol-

lowed to that vein by a whitish shade, then a brown shade, widest on

costa; outer margin mottled with grey and lilacine; a sul)marginal row
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of brownish spots; a niarginal row of blackish streal^s. Secondaries

l)rown. The female is greA'er, with the lines all indistinct, brown; a

cui-ved row of blackish spots beyond cell from below costa to vein 2.

Expanse.—Male, 35 mm.; female, 46 mm.
Habitat.—Moroni River, French Guiana.

T(/jje.^Ciit. No. 874:4, U.S.N.M.

Genus DYLOMIA Felder.

DYLOMIA OCHREATA, new species.

Palpi and head reddish brown. Collar and thorax ochreous, the

latter with a reddish brown spot posteriorl3^ Abdomen dark ochre-

ous above, whitish yellow underneath. Primaries ochreous; costa

tinely reddish l)rown to above end of cell, then ochreous and again

reddish brown apically; an irregular darker antemedial shade; a red-

dish brown point at end of cell; a lilacine shade on inner margin

l)efore antemedial line; a marginal darker ochreous line, followed by

a lilacine shade and a terminal darker lilacine line; white points on

veins at marginal line, the largest at vein 7. Secondaries: base light

yellow, becoming ochreous on outer margin.

Expanse.—29 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Ty2?e.—C^t. No. 8745, U.S.N.M.

DYLOMIA DELICATA, new species.

Head brownish lilacine. Thorax violaceous. Abdomen brown

above, luteous underneath. Primaries lilacine; the costa ochreous

brown on basal half, paler on outer half; an ochreous brown shade in

nriddle of cell; basal third below cell, violaceous, followed by a red-

dish brown shade; outer half of inner margin narrowly ochreous

))rown; a dark point at end of cell; a bulf streak ))elow vein 7; below

vein 6, a sul)marginal ochreous brown shade; fringe dark butf.

Secondaries dirty white; the outer half irrorated with lilacine brown

scales.

Expanse.—20 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.^C?(i. No. 8746, U.S.N.M.

DYLOMIA CONSOBRINA, new species.

Head violaceous. Collar ochreous. Thorax bull', a violaceous spot

posteriorly. Abdomen ochreous l)rown above, luteous underneath.

Primaries pale 3'ellowisii buU; costal margin finely ochreous; a vio-

laceous spot at middle of costa; a wavy, dark yellow antemedial shade;

a similar point at end of cell; a dark reddish brown marginal line,

preceded by a brownish shade with white points on veins, and fol-

lowed b}^ a dark violaceous shade irrorated with lilacine scales; fringe
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brown and butf. Secoiularios p:ilo yellowish butl'. rhc outer niarg'in

shaded with pale reddish brown.

E.ppanxc.—25 iniu.

Halniat.—St. Jean, Maroni River, French (xuiana.

Tiipe.—0<xt. No. S747. U.S.N.M.

DYLOMIA FRAGILIS, new species.

Head vnojaceous. Palpi, collar, and thorax ochreous; jjatagia buti'.

Abdomen ochreous l)rown a]K)ve, paler underneath. Primaries pale

yellow; the costal and outer margins broadly violaceous and lilacine;

a dark brown point at end of cell; a brown shade below end of cell,

angled below vein 2, then inwardly oblicpie to inner maroin, out-

Avardly edged by a darker brown line, and a white point on submediaii,

followed on inner margin by a grey and brown shade, limited out-

wai'dly by a short white line; a submarginal ochreous l>rown shade

from vein -i to inner maig'in, edged on either side l)y a dark Ijrown

line, outer margin at inner angle thickly irrorated with lilacine. Sec-

ondaries dirty white, shaded with pale rc^ldish brown on outer and

inner margins.

Exjxin St'.— 8( ) mm.
ILilflfat.—St. Jean,' Maroni River, French (luiana.

rv/>.—Cat. No. 8T4S, U.S.N.M.

DYLOMIA PULVEREA, new species.

Palpi and head pale reddish brown; vertex white. Collar dark rod-

dish brown. Thorax lilacine grey. Abdomen reddish brown above,

luteous underneath. Primaries ])r()wn, thickly irrorated with lilacine,

except on outer half of inner margin, and the outer margin, where

there is onl}' a cluster of lilacine scales al)ove the sulimedian and vein

2; an oblique white line from apex to submedian at one-third from

base, inwardly shaded with clear brown; a perpendicular line from

this line at vein 2 to inner margin; a black point at end of cell; beyond

cell to oblicjue line the veins are brown; a black point below apex, and

white marginal points above and below vein 6. Secondaries reddish

brown, paler at base.

Expanse.—28 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Oiit. No. 8749, U.S.N.M.

DYLOMIA GERMANA, new species.

Palpi, head, and collar reddish brown, vertex white. Thorax lila-

cine brown. Abdomen reddish brown above, luteous underneath.

Primaries lilacine brown, finely irrorated with lilacine on margins; an

oblique pale line, inwardly shaded with dark brown from a black spot

below apex to middle of sul)median vein, then forming an outward
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curve to inner margin; a similar line from sul)costal near l)ase to below

vein 2 near the outer line, there angled, and inwardl}' oblique to .sub-

median at one-third from base; this line has sometimes a black spot

on subcostal and at median veins; a black point at end of cell; a small,

pale, curved antemedial line l>elow submedian vein. Secondaries red-

dish brown, paler at base.

KrjHiii.si'.—31 mm.
ILihtfat.—St. Jean, Maroni River, French Guiana.

Closely allied to D. jpulverea Schaus, but in a long- series of each the

lines always present the difference described.

Ty2)e.—C2it. No. 8760, U.S.N.M.

Genus ODONTOSIA Htibner.

ODONTOSIA (?) VIRIDIFUSCA, new species.

This species agrees with Odontosla in venation, )>ut the outer mar-

gin is hardly crenulate. Head olivaceous. Thorax reddish brown.

Abdomen grey. Primaries moss green; the inner margin broadly

violaceous brown; similar spots on costa, the counnencement of lines;

the antemedial and postmedial lines faiily distinct, the latter with

white points on veins; cell greyish; dentate grey shades beyond cell

and t)efore postmedial; geminate l)lack marginal spots belo\v vein 7;

those between veins 2 and 8 edging a white spot; the outer margin

between veins 3 and T tinged with reddish brown. Secondaries black-

ish brown; some black and white scales above anal angle.

Krjxmse.—35 mm.
Habitat.—Omai, British Guiana.

ryi?6^.—Cat. S751, U.S.N.M.

Genus ANITA Schaus.

ANITA NORELLA, new species.

Palpi grc}' with a lateral dark velvety streak. Head, collar, and

thoi-ax reddish brown; the patagia grey. Abdomen dark brown
above, greyish underneath. Primaries: a velvet}' black transverse

line just before middle; from base to this line the costal margin and

veins are grey, below the su))costal the space to inner margin is mot-

tled brown and l)uft'; a geminate basal dark grey line; two antemedial

lines, th(^ first broad, dark grey, the second finer, dark brown; a wavy
black line just beyond cell; intermediate space dark grey on costa;

brown below cell; a grey shade between base of veins 2 and 3; a large

dark brown spot in cell; this black line is followed l)y white points

on veins and a narrow brown shade, beyond which is a broad greyish

white shade on which is a row of large black spots se})arated l)y the

veins; outei' margin brown; the veins black crossed bj^ a tine whitish
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line, beyond which are terminal black spots on veins; fringe brown.

Secondaries dark brown.

Ji.qxoise.—Male, 37 nnii.

Hahltat.—St. Jean, Maroni River, French (iviiana.

Type.—OAi. No. 8752, U.S.N.M.

ANITA SYRTA, new species.

Palpi light grey tipped with l)rown. Head, collar, and thorax

ochreous brown; patagia creamy Avhite edged with lilacine. Abdo-

men brown, slightly paler underneath. Primaries l)rown, lines black-

ish; a wavy basal line; costal margin ])roadly white from ])asal to

antemcdial line; antemedial line wavy, becoming reddish brown on

inner margin; a thick black mark in cell; a reddish brown streak at

end of cell; postmedial line lunular, becoming brown below vein 3, fol-

lowed by white points and black streaks on veins 3 to 7; costal margin

medialh' darker brown, then mottled with white to apex; submarginal

black spots on a white shade; a marginal brown line; terminal black

spots on veins. Secondaries dark ]>rown.

Expanse.—34 mm.
Ilahltat.—St. Jean, Maroni Riv^er, French (ruiana.

Type.—C^t. No. 8753, U.S.N.M.

ANITA GALIBENSIS, new species.

Palpi dark velvety l)rown, deeply fringed with butf and brown.

Head and collar mottled dark and ochreous brown; a violaceous space

posteriorly on thorax; a pale streak on patagia. Abdomen dark

brown above; a subdorsal darker tuft on third segment; underneath

dark buff. Primaries: basal third dark velvety brown, with a lighter

brown shade at base of costa and l»elow cell, and limited b}" a

wavy slightly curved pale line; immediately after this a small velvety

brown spot in cell; at)ove median vein and vein 4 the wing is light gre}',

below it brown; an annular dark grey spot at end of ceil; a dentate

black line, curved around cell, followed by a finer reddish brown

dentate line; a deeply dentate submarginal ])lack line; a marginal

wavy dark brown line. Secondaries dark brown.

Expanse.—Male, 44 mm.; female, 50 nmi.

Ilalt'itat.—Maroni River, French Guiana; Essequebo River, British

Guiana.

7yj>t?.—Cat. No. 8754, U.S.N.M.

ANITA LASSA, new species.

Palpi and patagia light brown. Head and collar velvety ])lack.

Abdomen blackish brown above, light brown underneath. Primaries

light brown shaded with dark steel grey on costa before apex, above

inner angle, and on basal third between median and submedian veins;
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a darker brown shade at base of costa; and oblique antemedial, broad,

dark steel grey shade from costa across cell; a small velvety black

spot in cell, one below cell, and one on submedian vein; an outer gem-

inate row of black points on veins, followed by dark streaks between

the veins; marginal dark grey elongated spots between the veins,

edged with black which extends on to fringe. Secondaries dark

brown.

Expanse.—50 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8755, U.S.N.M.

Genus NAVARCOSTES, ne^Ar genus.

Antennge pectinated in both sexes to beyond the middle. Palpi

thick, reaching- beyond frons; the third joint short, a tuft of hair on

either side of frons. Legs with thin tufts of hairs; tarsi smooth.

Abdomen extending beyond hind wings. Primaries long and narrow;

veins 3 and 4 well apart; vein 5 from near upper angle of cell; vein 6

from middle of areole; 7, 8, 10 from end of areole. Secondaries some-

what triangular; veins 3 and 4 from lower angle of cell; 5 very weak

or absent; 6 and 7 on short stalk.

NAVARCOSTES LIMNATIS, new species.

Palpi, head, and collar reddish brown. Thorax lilacine; a blackish

spot posteriorly; a large white spot on shoulders. Abdomen dark

greyish brown above; luteous underneath and at anus. Primaries

grey, thinl}^ irrorated with brown; a geminate black basal line from

costa to submedian, followed by a large whitish spot below cell; a

black point in cell; another at end of cell; three antemedial brown

lines; a medial and three postmedial black marks on inner margin;

traces of two ])rownish postmedial lines, followed by a series of small

brown intervenal spots; an interrupted wavy l)lack outer line; sub-

marginal brown spots and streaks below costa; marginal black spots

between the veins; a buff space at apex. Secondaries greyish brown.

Underneath whitish; a medial wavy dark line, basal anterior half of

primaries blackish; outer and marginal blackish spots on primaries.

Expanse.—Male, 43 mm.
Hahitat.— St. Jean, French (iiuiana.

Type.—OAX. No. 8756, U.S.N.M.

Genus PAMCOLOMA, ne^w genus.

Antenna? fasciculate. Palpi hairy, extending above frons; third joint

minute; legs hairy. Primaries: outer margin obliquely rounded; vein

5 from near upper angle; 6 from middle of areole; 7, 8, 10 from end

of areole; 2 and 3 near together from lower angle. Secondaries: the

costal margin convex at base; outer margin round(Hl; 2 and 3 from
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lower ang'le of cell; discoeellular weak; vein 5 absent; <> and 7 from

uppei' angle; vein 8 diverging- from 7 before middle of cell. Wing.s

very hairy underneath.

Type.—Pamcuilomd uiarlta Schaus.

PAMCOLOMA MARITA, new species.

Head atid thorax dark reddish biown, mottled with grey. Abdo-

men dark brown above; anal segments greyish; luteons underneath:

lateral luteous tufts at base. Primaries light gre}" irrorated with

])rown; the costal margin ))roadly to postmedial, the inner margin

broadly from antemedial to outer margin, also apex much darker; the

lines dark l^rown, inversely lunular; antemedial and postmedial gemi-

nate; an obli({ue streak from base of costa to submedian; a dark spot

in cell; dark outer spots below vein 3 and above vein 5, preceded

near costa by a creamy white shade; ol)lique dark marginal streaks;

fringe grey, spotted with black. Secondaries very dark violaceous

brown, slightly paler toward ])ase and on inner margin; fringe ])rown

tipped w^ith white and with darker spots. Underneath: primaries

blackish brown; apical half of costa and fringe butf with dark spots.

Secondaries grey; the base with yellow hairs; a l)road black outer

margin; fringe whitish.

Kcpa IISC.—87 mm.
Hah'dat.— vSt. Laurent, Maroni Kiver, French (hiiana.

Typ<:.—€^. No. S757, IT.S.N.M.

PAMCOLOMA REFERVENS, new species.

Hale.—Palpi, head, thorax, and anal segments grey, streaked with

brown. Abdomen brownish grey above, whitish underneath. Pri-

maries grey, thinly irrorated with light brown; lines brown; a geminate

basal line from costa, which is brown at base; three antemedial lines,

interrupted and irregular, only two reaching inner margin; two medial

lines on costa and inner margin; two parallel black streaks at end of

cell; the postmedial geminate, lunular, interrupted by veins; an outer

row of blackish spots; an irregular brown submarginal shade; -mar-

ginal, black, lunular spots between the veins; fringe butf with blackish

spots. Secondaries very dark brown; the fringe brown tipped with

wdiite. Underneath similar to 1\ marlta S(;haus.

The female has the lines darker, the medial space shaded with brown;

a distinct whitish shade beyond the postmedial line. The base of

secondaries underneath is whiter without any yellow hairs.

Expanse.—Male, 37 mm.; female, 39 mm.
Ilahitat.— Maroni River, French Guiana; Surinam River, Dutch

Guiana.

Tyjje.—Cat. No. 8758, U.S.N.M.
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Genus KASERIA, new genus.

Anteniuy pectinuted on basal two-tliirds. Palpi short, hairy, and

thin, third joint minute. Primaries: outer margin rounded; veins 2

and 3 well apart; vein 5 from above middle of discocellular; 6 from

middle of areole; 7, 8, 10 from end of areole. Secondaries: veins 3

and 4 apart from lower angle of cell; 5 absent; and 7 from upper

angle; 8 close to 7 to beyond middle of cell.

KASERIA PALLIDA, new species.

Head, thorax, and anal segment light grey, thinly irrorated with

brown. Abdomen light reddish brown above, white underneath; a

darker subdorsal l)asal tuft. Primaries silvery, with a few light brown
irrorations; lines light brown; traces of a basal line at costa; a fine

medial line indentate below cell and on su))median, preceded from

costa to just below median vein by another line; from cell to post-

medial thickly irrorjited with brown, also on costa above this shade,

where there are also four dark brown spots; the postmedial lunular,

partly gemimtte; some l)rownish mai'ginal spots, preceded hy some
brown irrorations from above vein -i to above vein 7. Secondaries

light brown, thinly scaled.

Expanse.—32 mm.
Hahitat,—St. Jean, Maroni River, French Guiana.

Ti/2?e.—Cat. No. 8759, U.S.N.M.

Genus GINALDIA, new genus.

Antenna? fasciculate. Palpi thick, hairy; third joint minute. Legs
hairy. Primaries: outer margin oblicjue; veins 3 and 4 apart; 5 from

upper angle; 6 from middle of areole; 7, 8, 10 from end of areole.

Secondaries short and broad; costal and outer margins rounded; veins

3 and 4 near together from lower angle of cell; 5 absent; 6 and 7 very

shortly stalked; 8 diverging from 7 at middle of cell.

GINALDIA DAVIDSONI, new species.

Palpi black, fringed with grey. Head and collar light reddish brown,

mottled with grey. Thorax light gre}", streaked with violaceous.

Abdomen grey brown above, white underneath; anal segments light

grey. Primaries white, thinly irrorated with black and brown; black

marginal streaks on veins; a postmedial row of geminate black spots

on veins, faintly connected by grey irrorations; a large black spot at

end of cell; a black basal streak below median vein; an obli<iue black

geminate antemedial line from costa to below cell; a submarginal

brown shade from near apex to vein 4; paired black terminal spots at

veins; fringe spotted with dark })rown. Secondaries white; a terminal

brown line; some dark hairs at anal angle; fringe white.
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Expanse.—35 iniii.

Hahitdf.—8t. Laurent, Maroni River, French Guiana.

Type.—C'^t. No. 8760, U.8.N.M.

Genus HEMICERAS Guenee. ^

HEMICERAS INDIGNA, new species.

Head and thorax light lilacine brown. Abdomen dark lilacine

brown above, buif underneath. Primaries light brown, the veins

dark brown, all irrorated with lilacine grey scales; the lines fine,

olivaceous brown; the antemedial straight, the postmedial at one-

tifth from apex, straight to middle of inner margin; a dark spot at

end of cell; a similar spot above it toward base; a darker marginal

shade. Secondaries butt' at base and on inner margin; outer half of

veins and outer margin dark violaceous brown; fringe light brown,

tipped with buti'.

Krpani^c.—-to mm.
Ilahlfat.—Cayenne, French Guiana.

The inner margin of primaries is slightly sinuous and toothed before

base. This species comes nearest to II. trmisducta Walker.

Ti/pe.—Cat. No. -STGl. U.S.N.M.

HEMICERAS UNDILINEA, new species.

Palpi fawn color; a lateral reddish brown streak. Head and thorax

mottled lilacine and light reddish brown. Abdomen l)rown above,

whitish Imtf underneath. Primaries moss grey; the postmedial line,

a submarginal shade, a large space at inner angle, and a basal space

above the submediaii reddish brown; the lines very lunular wavy; the

])asal and antemedial lin(»s dai'k brown; the postmedial at three-fourths

from base of costa, slightly curved below vein T to just beyond mid-

dle of inner margin, a l)road obli({ue dark spot at end of cell. Sec-

ondaries dark brown. Underneath light ])rown, the costal margin of

secondaries broadl}- whitish.

Expanse.—35 mm.
Huh'itcd.— St. Jean, Maroni River, French Guiana.

The inner margin of primaries straight.

Ti/pe.—C?ii. No. 8762, U.S.N.M.

HEMICERAS JEJUNA, new species.

Palpi light reddish brown, fringed and tipped with butl'. Vertex

white. Collar and thorax mottled lilacine and white. Abdomen
brown above, whitish underneath. Primaries whitish, thickly irro-

rated with light l)rown, leaving only the lines white; the basal and

antemedial lines slightly obli([ue, the latter followed by a gre3'ish

shade and a black point on median and sul)median veins; the postme-

dial from costa at three-fourths from base, slightlv incurved below
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vein 3; the veins Weyond tliis line irrorated with })lack; u o-reyish

siiV)niarginai shade; a darker gre}" spot at end of cell, the inner mar-

gin slightly sinuous. Secondaries greyish brown, slightly whitish at

base.

Expmim.—Female, 38 mm,
Ilahitat.—Trinidad, British West Indies.

Allied to //. IndlMcms: (xuenee.

Type.—i^2ii. No. 8T63, U.S.N.M.

HEMICERAS SATELLES, new species.

Frons reddish brown; white spot at base of antennse. Vertex and

thorax brown, irrorated with lilacine. Collar reddish brown, fringed

with lilacine. Abdomen dark brown aliove, l)ufl' underneath. Pri-

maries dark olivaceous ])ro^vn; the lines lilacine; the basal and ante-

medial lines inwardly edged with reddish brown; the basal line

straight, the antemedial line slightly oblique; a slightly darker line at

end of cell; postmedial from costa at four-tifths from base to just

beyond middle of inner margin, followed by a lilacine shade extend-

ing to inner angle; a darker submarginal shade at veins 3 and 4. Sec-

ondaries very dark brown, the veins and opaipie spot still darker.

Expanse.—Male, 3B mm.
Hahitat.—St. Laurent, Maroni River, French (xuiana.

The inner margin of primaries nearl}' straight.

Ttjpe.—Cvii. No. 876i, U.S.N.M.

HEMICERAS BEATA, new species.

Frons brown; a white line posteriorly, and small white tufts at base

of antennte. Vertex and thorax lilacine mottled with brown. Collar

reddish l)rown. Abdomen dull brown above. Primaries brown, irro-

rated with lilacine, especially on costal margin, beyond antemedial,

and at inner angle; lines whitish, the basal and postmedial inwardly,

the antemedial outwardly shaded with darker brown; the basal and

antemedial lines slightly angled below subcostal vein; the postmedial

at three-fourths from base on costa very slightly curved to inner mar-

gin bc3^ond middle; a dark spot at end of cell; a submarginal brown

space between veins 3 and -f; inner margin very slightly sinuous.

Secondaries brown; the opaque spot darker. The female is more

thickly irrorated with lilacine.

Expanse.—33 mm.
Ilahitat.—St. Laurent, Maroni River, French Guiana.

Ty2)e.—C2ii. No. 8765, U.S.N.M.

HEMICERAS GORTYNOIDES, new species.

Head and collai' anteriorly reddish brown; whitish hairs at base of

antenna^; collar posteriori}' and thorax light brown; patagia lilacine.

Abdomen dark brown above, light brown ventrally. buii' latei'ally.
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Friniaiics dark reddish l)rown, in a fresh female violaceous; the inner

niaroin straight, sluuh^d with lilacine; basal line white, interrupted, not

reaching' subniedian; a larue white spot in cell crossed by a wav}' red-

dish brown line, a smaller white spot al)ove it on costa; an antemedial

dark streak on inner margin; a dark spot at end of cell; on costa at

four-Hfths from base a white spot; l)elovv it a grey line to iiuier mar-

g-in at two-thirds from base. Secondaries whitish with blackish grey

hairs; the veins dark brown; the outer margin and opaipie spot black-

ish brown.

K.i'pan^e.—38 nun.

Hahltat.—Omai, British (niiana; St. Laurent, Maroni River, French

Guiana.

7)/7>.y. -Cat. No. S76»i, T.S.N.M.

HEMICERAS CRASSA, new species.

Palpi lilacine. Head reddish brown; some white hairs at Ijase of

antenna; thorax violaceous brown; patagia lilacine. Abdomen dull

blackish l)rown above, ventrally lilacine, late)*ally butf. Primaries

ver}^ dark reddish brown; inner margin straight, narrowly shaded with

grey; a dark point at its center; a large darker spot at end of cell;

some grey scales on costa just before its middle; postmedial line at

four-tifths from base, dark g'rey", edged with black; no other lines

visible; a few greyish scales on costa at postmedial Hue. The sec-

ondaries as in //. goi'fyuoUlexi Schaus.

Eitpaiixe.—37 mm.
Ilahltat.—St. Jean, Maroni River. French Guiana.

%>6^—Cat. No. 876T, U.S.N.M.

HEMICERAS COMMENTICA, new species.

Palpi and frons light reddish brown; some white at base of anten-

na'. Vertex, collar, and thorax lilacine streaked with lig-ht reddish

brown. Abdomen buli', becoming dark grey dorsally on last seg-

ments. Primaries grey, irrorated with light brown, the outer margin

brown; a darker grey spot at end of cell; a l)asal and an antemedial

fine wav}^ darker line, very indistinct; the postmedial from costa at

twx)-thirds from base, oblique to just above vein 6, where it is angled

and tinely wavy to inner margdn at two-thirds from base; the brown
marginal shade is inwardly bordered above vein 8 by a tine darker

l)rown shade. Secondaries butf at base; outer margin dark grey-

brown.

Expanse.—MaX^^ 39 mm.; female, 41 nun.

Hahitat.—Maroni River, French Guiana.

This species is ver}^ similar to //. angulinea Schans, the t3'pe of

which is a female with simple antenna. In II. eommentica the female

antennse are pectinated but more shortly than in the male.

Type.- 0^it. No. 8768, U.S.N.M.
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HEMICERAS LONGIPENNIS, new species.

Palpi ochreous brown fringed with bulf ; liead darker, some grey

scales at base of antennte. Collar ochreous brown, thorax darker;

patagia yellowish bull'. Abdomen dark golden yellow al)ove, under-

neath tinged with light brown. Primaries long and narrow, slightly

bulged below apex, then very oblique; the inner margin straight from

base to outer line buff, very thinl}^ irrorated with brown; costal mar-

gin tinged with golden yellow, the extreme margin l)rown; a dark

brown spot at base of cell; a'thick brown and lilacine streak at end of

cell, preceded below subcostal l)y a smaller dark spot; a tine anteme-

dial violaceous line, curved below subcostal; between tlie lines, the

inner margin finely golden ochreous, and a grey shade al)ove it; the

outer line whitish outwardly edged with violaceous, starting from a

black spot at apex; slightly curved to A^ein 3, then oblique to near

middle of inner margin; bej^ond this line the wing is ochreous brown;

paler toward apex; submarginal dark shades on veins 4 to 7. Second-

aries pure white; the opaque spot dark brown.

Expanse.—4-1 mm.
Hahitat.—Omai, Bi'itish Guiana.

Type.—Q2ii. No. 8769, U.S.N.M.

HEMICERAS FLAVA, new species.

Palpi, head and tufts at base of antenna? light reddish brown. Col-

lar pale yellow, posteriori}" and thorax reddish brown; patagia shaded

with lilacine. A])domen dull greyish brown above, buff underneath.

Primaries with the outer margin, anal angle and inner margin rounded

as in II. rhiicosta Guenee, ])right yellow, shaded with reddish brown on

inner margin and beyond the outer line; lilacine irrorations between

cell and submedian; a straight inner line, from median to submedian,

dark brown, outwardly shaded with white; the outer line from a dark

shade at apex to submedian near inner line, dark brown inwardly

edged with white; below the submedian the two lines are reddish

brown and close together; a small reddish l)rown shade at end of cell,

preceded on subcostal by a black point. Secondaries whitish; the

inner margin, opaque spot, and outer margin narrowly, light reddish

brown.

Expanse.—47 mm.
Habitat.—Omai, British Guiana.

Type.—C2^t. No. 8770, U.S.N.M.

HEMICERAS MARONITA, new species.

Head l)rown. White tufts at base of antenna?. Collar light viola-

ceous brown. Thorax greyish ])uft'. Abdomen light reddish brown
above, whitish underneath. Primaries buff', thinly irrorated with

])rown; lines tine, reddish brown, edged with dark grey toward medial
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space; inner line inwai'dly oljlique from co.sta; outer line from apex

to near middle of inner marg'in; frin»^e reddish brown; the inner mar-

gin straight. Secondaries whitish; the veins, inner margin, outer

margin narrowly, and opaque spot light reddish brown.

Krj.xime.—40 nnn.

Ilahltat.—St. Laurent, Maroni River, French (hiiana.

This species is allied to H. leuco-'^plla Walker.

Ty2je.—C2it. No. 87T1, U.S.N.M.

HEMICERAS STUPIDA, new species.

Head and thorax lilacine brown irrorated with white; white hairs

at base of antenna?; a dark grey shade posteriorly on collar. Al)do-

men dark brown above, mottled with grey on anal segment, whitish

underneath. Primaries light brown, the veins irrorated with l)lack

and buti'; the costal and inner margins irrorated with butf ; the ante-

medial line fine, dark brown, straight from subcostal to submedian

vein; the outer line dark ])rown, thick, from apex to middle of inner

margin; a fine dark brown streak at end of cell; submarginal dark

grey shades parallel to the outer line; the inner margin faintly sinu-

ous. Secondaries whitish at base, thinly scaled; veins outwardly dark

brown; outer half clouded with l)rown; opaque spot dark brown.

Expanse.—35 mm.
Ilahltat.—Paramaribo, Dutch Guiana.

Type.—C^i. No. 8772, U.S.N.M.

HEMICERAS CAYENNENSIS, new species.

Head, collar, and thorax lilacine brown; a white line behind frons.

Abdomen dull reddish brown above, bufl' underneath. Primaries

lilacine brown, the veins darker; the inner line straight from costal

to inner margin, dark brown; a narrow dark shade at end of cell;

outer line from costa close to apex to just beyond middle of inner

margin; this line reddish brown, outwardly edged with bufi'; irregular

darker submarginal shades; the inner margin slightly sinuous. Sec-

ondaries whitish; the veins, opaque spot, and outer margin narrow 1}-,

dark brown; inner margin shaded with pale violaceous brown.

Expanse.—43 mm.
Hahitat.—Cayenne, French Guiana.

This species is allied to //. Inlinea Schaus.

Type.—OAi. No. 8773, U.S.N.M.

HEMICERAS FLAVESCENS, new species.

Palpi, frons, collar, and thorax reddish brown; vertex white; collar

posteriorly violaceous; patagia bright yellow tipped with violaceous.

Abdomen yellow above, paler underneath. Primaries: costal margin

to near apex, and basal third of wing ))right yellow; a grey spot on
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base of submedian; some violaceous irrorations beyond it from subcostal

vein to inner marg-in ; an antemedial black and grey point on median, and

another on submedian vein, connected by a tine violaceous shade,

beyond which is a lilacine space to postmedial, irrorated witii brown;

a dark grey spot at end of cell, preceded l)y a dark point on sul)costal;

the postmedial consisting of black and grey spots on veins, connected

l)elow vein 2 by a wavy dark line; beyond cell, and entire outer

margin above vein '2 shaded with lilacine brown; from vein 5 to apex

irrorated with black and grey; the inner marg-in produced medially; a

deep sinus before inner angle, edged with dark brown. Secondaries

whitish; the margins shaded with pale ocherous brown.

Expanse.—-iO mm.
Habitat.—St. Laurent, French Guiana.

This species is nearest H. pallidnhi Guenee. ^

Ti/pe.—Csii. No. 87Ti, U.S.N.M.

HEMICERAS LAURENTINA, new species.

Head and thorax reddish 1 )rown; some white and black on vertex;

patagia shaded with lilacine; some white scales posterioid}" on thorax.

Abdomen light brownish. Primaries: base and outer margin brow^n;

a broad space before outer line, shaded with lilacine brown; anteme-

dial black and grey points on subcostal, median and submedian veins;

a black point on subcostal before end of cell; a tine greyish streak at

end of cell; apex black; from below it a straight line to sinus, gemi-

nate, dark reddish brown divided by a paler shade; the inner margin

with deep lobe, finely edged with l)lack and a few grey scales. Sec-

ondaries whitish; the inner and outer margin faintly shaded with pale

reddish ))rown; the opaque spot dark brown.

Expanse.—39 mm.
Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—0<it. No. 8775, U.S.N.M.

HEMICERAS MANORA, new species.

Head and palpi dark reddish brown, vertex white. Collar and

thorax dark violaceous brown. Abdomen lighter brown above. Pri-

maries dark brown, tinged Avith violaceous except beyond the outer

line, which is dark violaceous from costa close to apex to near middle

of inner margin; an indistinct curved, fine, reddish ))rown antemedial

line; three dark spots at end of cell in a curved row; the inner margin

straight. The secondaries smoky grey at base; outer margin and

veins brown; the opaque spot darker brown.

Expanse.—36 mm.
Hahifat.—St. Jean, Maroni River, French Guiana.

Type.—Csit. No. 8776, U.S.N.M,
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HEMICERAS METALLESCENS, new species.

Palpi and head reddish brown; vertex white. Collar buff, edged
anteriorly with ochreous, posteriorly with dark violaceous. Thorax
light brown

; patagia buff. Abdomen light brown above. Primaries

golden brown, iridescent; costal margin for two thirds from base

yellowish buff'; the extreme costa brown; cell and a space be^^ond

from veins 2 to 6 lilacine white; a brown streak on discocellular; sub-

marginal geminate black spots on veins 6 and 7; an outwardly oblicjue

dark brown inner line from median to submedian vein; a postmedial

ochreous brown spot on submedian, edged on either side with violace-

ous; the inner margin lobed, with a slight sinus before inner angle.

Secondaries whitish; the veins and inner margin light brown; a termi-

nal brown shade; the opaque spot golden brown.

ExpcDi.se.—39 nun.

Habitat.—Omai, British Guiana.

%?6.—Cat. No. 8T7T, U.S.N.M.

HEMICERAS CONSPIRATA, new species.

Palpi buff; a brown lateral streak. Head lilacine brown; a white

streak between the antenna?. Thorax violaceous brown. Abdomen
dull ])rown above, white below. Primaries violaceous brown; the

outer margin narrowly olivaceous brown, widely so between veins 3

and 4; the costa finely white; a wavy antemedial line, reddish brown,

indistinct, with a small black and grey spot on median and submedian

veins, and one spot between these veins; a narrow dark shade at end

of cell; outer minute dark spots on veins, partly shaded with grey

scales from costa near apex to sinus, from vein 2 to inner margin con-

nected by a grey line; the inner margin deeply lobed, with sinus

before inner angle. Secondaries whitish; the veins slightly brown; a

marginal narrow brown shade; a brown streak along inner margin;

opaque spot brown.

Krpanse.—Male, 44 mm.
Hahltat.—Omai, British Guiana; the Guianas, Venezuela, Southern

Brazil.

Allied to TI. lemna Druce. Some specimens are more of a reddish

brown than the type.

Tyj)e.—C2it. No. 8778, U.S.N.M.

HEMICERAS MICANS, new species.

Head brown; a white spot on vertex; white and brown tufts at base

of antennae. Collar streaked buff' and light reddish brown. Thorax

pale violaceous. Abdomen light reddish brown above. Primaries:

base- and outer margin light silky brown; intermediate space dull lila-

cine brown; costa finely brown; antemedial and postmedial minute

Proc. _N. M. vol. xxix—05 19
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dark points on veins; a dark streak at end of cell; the postmedial

spots starting from costa near apex; a slight siibniarginal darker

shade; the inner margin lobed; a slight sinus before angle. Second-

aries whitish, thinly irrorated with light reddish brown; the opaque

spot violaceous lirown.

Expanse.—45 mm.
Habitat.—Orizaba, Mexico.

Ty2ye.—C^t. No. 87T9, U.S.N.M.

HEMICERAS NEBULOSA, new species.

Palpi bufi'; a lateral brown streak. Head and collar anteriorly

brown; vertex white; collar posteriori}^ and thorax lilacine, thinly

streaked with brown. Abdomen blackish above; transverse pale

lines posteriorly on segments. Primaries butf, irrorated with brown;

light grey shades at base, and along inner margin; a grey streak at

end of cell, from which a dark gre}^ shade starts and widens on outer

margin from submedian to near apex; a basal dark point below cell;

antemedial dark points on median, below it and on submedian; an

outer row of black points on veins, followed by an outwardly lunular

dark brown line; the inner margin straight. Secondaries brown; the

outer margin and opaque spot very dark; fringe whitish.

Expanse.—35 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Type.—C'^it. No. 8780, U.S.N.M.

HEMICERAS NIGRIPLAGA, new species.

Palpi brown fringed with buff. Frons brown; a white streak in

front of antennae. Collar and thorax reddish brown, the collar fringed

with violaceous. Abd(mien greyish brown above. Primaries brown;

an irregular line dark brown line spotted with black on veins and beloAv

cell, the costal spot largest; a large black spot at end of cell, sur-

mounted by a smaller black spot; a dentate black line from below costa

near apex to vein 5, followed by dark brown and black spots; on veins

3 and 4 a black point; from vein 2 to inner margin at sinus a dentate

dark brown line; sinus finely black; inner margin lobed. Secondaries

whitish, thinly scaled with brown and gre}^ hairs; veins and margins

shaded with brown; opaque spot dark brown. ' The female has the

secondaries dark greyish brown.

Expanse.-—Male, 3!) mm.; female, 43 mm.
Hahitat.-—Maroni River, French Guiana.

Type.—i^^t No. 8781, U.S.N.M.

HEMICERAS MUSCOSA, new species. .

Palpi brown fringed with white. Head and thorax violaceous brown

;

white hairs at base of antennae; white scales posteriorly on thorax.
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Abdomen brown above, white underneatli. Primaries l)rown; a silky

brown shade from cell and along" outer margin; a blackish streak at

end of cell; a white spot at base; antemedial white spots on veins; a

wavy brown line from costa near apex to sinus, preceded by white

spots on veins and followed l)y white spots towards apex, below vein 2

bordered with white; apex whitish; inner margin lobed. Secondaries

whitish, the veins and outer margin narrowly brown; no opacpie spot.

Expanse.—Male, 58 mm.
Ilahitat.—Colombia; Venezuela; Southern Brazil.

Allied to JI. spwrslpennis Walker, but quite distinct.

r?/^>6.—Cat. No. 8Y82, U.S.N.M.

HEMICERAS POULSONI, new species.

Head and thorax olivaceous brown ; some white on vertex. Abdomen
paler. Primaries olivaceous l)r()wn; the costa brownish with a streak

of lilacine and reddish irrorations between costal and subcostal veins;

a dentate tine ])lack antemedial lin(> from subcostal to iimer margin; a

thick oblique black streak on discocellular; a row of small brown spots

from costa near apex to inner margin, followed by a larger black spot

on apex, one on vein 7, and one on submedian. Secondaries white, the

opaque spot light reddish brown.

Expanse.—51 mm.
Habitat.—Omai, British Guiana.

A recent discovery of Mr. Poulson's at Omai ; a second specimen is

in the collection of Mr. Dognin from the same localit}'.

I'ype.—C^t. No. 8T83, U.S.N.M.

Genus HAPIGIA Guenee.

HAPIGIA REPANDENS, new species.

Palpi brown, fringed with violaceous brown. Head and thorax

brown, shaded with lilacine; three grey spots behind collar. Abdomen
greyish black above, buff underneatli shaded with light brown.

Primaries brown, shaded with lilacine; a basal grey and greenish line

forming three curves from costa to submedian; a gre}':, fine, wavy
antemedial line, shaded with greenish and black on costa, in cell, and

on submedian, followed in cell by a small greenish spot circled with

black; a small grey spot bey^ond, and a greenish yellow spot, shaded

with black and white on subcostal; a large irregular spot at end of cell,

yellowish green, edged parti/ with black, partly with white; a post-

medial row of dark brown points on veins, outwardly shaded with

yellowish grey; beyond this a row of white spots, and an irregular

black line, partly shaded with white on outer margin, followed at apex

by a yellowish green spot. Secondaries brown; basal half of costal

margin yellowish white.
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Expanse.—63 mm.
Habitat.—Jalapa, Mexico; Venezuela; French Guiana; Brazil.

This is the H. smerinthoidesoi the Biologia; II. smermthoidesWsdker

is ver3" different. This may be an extreme form of If. notha Moschler.

Tj/pe.—Cat No. 8784, U.S.N.M.

HAPIGIA GAUDENS, new species.

Palpi and head dark reddish brown, the palpi edged with violaceous.

Collar and thorax dark violaceous, thinly irrorated with white. Abdo-

men above dull dark l^rown. Primaries violaceous, thinly irrorated

with white; a green basal line, an antemedial whitish line, outwardl}^

lunular, almost obsolete in cell, where it is preceded and followed by a

green spot; a very large green spot at end of cell extending above,

beyond, and below it, crossed by black lines and irrorations, and sepa-

rated by some white scales from a smaller green spot on subcostal

before a postmedial punctiform row of green spots shaded with black;

submarginal white shades; a marginal wavy irregular black and white

line, a green spot at apex. Secondaries dark brown.

Expanse.—84 mm

.

Ilahitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8785, U.S.N.M.

HAPIGIA ANNULATA, new species.

Palpi, head, and thorax lilacine brown. Abdomen black above with

transverse grey lines. Primaries lilacine brown, crossed from costal

margin by six oblique darker brown shades not reaching inner and

outer margins; two antemedial, a medial, interrupted at end of.cell by

a long silvery spot, partly filled in with lilacine, and three postmedial;

a fainter shade before apex followed by an irregular white line edged

with dark brown; a few marginal black points. Secondaries greyish

brown, the veins blackish. Secondaries underneath are white, the

veins black except at base.

Expanse.—90 mm.
Ilahitat.—Omai, British Guiana; Rio Janeiro, Brazil; Costa Rica.

Allied to- H. nodlcornis Guenee.

Type.—Cat. No. 8786, U.S.N.M.

HAPIGIA AYMARA, new species.

Head and collar olivaceous brown. Thorax lilacine grey. Abdo-

men blackish grey above, buff' underneath. Primaries with the inner

margin excised at middle, deeply lobed beyond as in H. accipter

Schaus; lilacine brown, darkest on basal half of costa to postmedial at

vein 2; an indistinct basal and antemedial paler lunular line; an oblique

silver}^ spot at end of cell, surmounted b}' a round silver spot, both

fi.nely edged with black and containing dark scales; postmedial fine,
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paler, slightly curved be3'ond cell, then nearly .straioht to inner mar-
gin, followed by black points and preceded ))y short black streaks on
veins; a large blackish spot on this line below vein 2; an irregular

marginal black line, preceded by silver at apex. Secondaries dark

smok}^ gi'ey; at l^ase dirty white.

Expanse.—54 nmi.

Hahltat.— St. Laurent, Maroni River, French Guiana.

Type.—G^t. No. 8787, U.S.N. M.

Genus CHLIARA \A^alker.

CHLIARA NOVICIA, new species.

Differs from typical ('hJiura in having the male antennsv fasciculate.

Head and thorax reddish lilacine brown; palpi tipped with black;

black streaks on frons. Abdomen light reddish above, paler under-

neath. Primaries light i-eddish brown, faintly shaded with lilacine;

an irregular basal row of l)lack points; antemedial black points on

costa; faint striolate darker shadings below cell; two small black

annular spots in cell; at end of cell a cross-shaped spot outlined in

black, the posterior portion tilled in with l)lack in the female; a tine

dark postmedial line, with black points on veins; the line is single in

female, geminate in the male; an irregular Hne Idack marginal line

terminating in a small black spot on costa; a black shade on apex in

female. Secondaries light reddish brown.

Expanse.—Male, -iiJ mm.; female, 56 mm.
Hahltat.—Maroni River, French (luiana,

Type.—OAi. No. 8788, U.S.N.M.

Genus ANT^^A Hubner.

ANT./EA OMANA, new species.

Palpi dark greyish brown. Head and collar brown, thorax lilacine

brown. Abdomen l)rown-gre3\ Primaries lilacine brown, irrorated

with reddish brown; lines buff', outwardly edged with darker brown;

basal line straight; antemedial straight to submedian, slightly curved

below it; a large oval line across cell; a line from median before end

of cell, straight up to subcostal, then curving around end of cell to

postmedial at vein 3; })Ostmedial slightly incurved at vein 3, then

straight to innei' margin; a tine median indistinct line from cell; a

submarginal line, incurved from costa near apex to vein 4, then broken,

wavy, irregulai'. shaded partly with reddish brown; some black below

veins 4 and 3; a blackish brown shade on outer margin from vein 2

to above vein 3; the outer margin crenulate; a dark terminal line.

Secondaries blackish brown, paler at base and along inner margin.

Expanse.—^71 mm.
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JIahltat.—Omai, British (ruiana.

Allied to A. jiiturna Cramer and la-or/nas Cramer.

Tf/pe.—Cat. No. 8789, U.S.N.M.

Family MELALOPHID^E.

Genus ROSEMA Walker.

ROSEMA MAGNIPLAGA, new species.

Palpi light brown. Head white. Collar and thorax bright green;

a white patch posteriorly. Abdomen ochreous. Primaries bright

green; the costa broadly roseate white, edged with buft'; a large

whitish patch irrorated with brown from just below subcostal at middle

oi^ wing to near outer margin from just above submedian to vein 4.

Secondaries brownish yellow.

Expanse.—50 mm.
Habitat

.

—St. Jean, Maroni River, French Guiana.

This species is allied to Moresa costalis Walker.

Type.—Cat. No. 8790, U.S.N.M.

ROSEMA NADINA, new species.

Palpi roseate brown. Frons whitish ))uff. Vertex and patagia

green. Collar and thorax greyish. Primaries bright green; the costa

tinely whitish; a black discal point; an upright whitish streak on

inner margin before middle. Secondaries whitish, faintly tinged with

roseate.

ExjMtise.—30 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Tyjje.—Cat. No. 8791, U.S.N.M.

ROSEMA PALLIDICOSTA, new species.

Head and thorax green; a white spot on vertex. Abdomen ochre-

ous brown; a large grey subdorsal patch at base; whitish anal hairs.

Primaries acute, bright green; the costal margin broadly pale roseate;

a minute yellow discal point. Secondaries yellowish white.

Expanse.—48 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Closely allied to R. costalis Felder, which is evidently the same as

the species in the Oxford Museum for which I proposed the name of

valkeri.

Type.—Cat. No. 8792, U.S.N.M.

ROSEMA FALCATA, new species.

Palpi brown. Head and patagia green. Colhir and thorax black-

ish brown. Abdomen light brown. Primaries ver}^ acute, green;

a white discal point; fringe ])rown at apex, otherwise greyish, tipped
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with brown. Secondanes light brown. This species is allied to B.

viarona Schaus and differs in its larger size, more acute primaries,

and lighter secondaries.

E.rpnnse.— -i4 mm

.

Ildhitaf.—Bolivia.

Tupr.^VMt. No. 8793, U.S.N.M.

ROSEMA MARONA, new species.

Palpi brown. Head green. Colhir and thorax dark brown; patagia

green. - Abdomen light l)rown. Primaries convex at outer third, the

apex slightl}^ prolonged, green; a black discal point, a dark spot just

below apex on outer margin; the costa linely ^yellowish. Secondaries

brown; the outer margin darker. Underneath, primaries light brown;

the inner margin pale green; the apex, except on costa, and outer

margin dark leaden grey. Secondaries brown on costa and at base,

the outer space greyish; the inner margin pale brown.

Expanse.—32 mm.
Ilahltaf.—St. Jean, Maroni Riv^er, French Guiana.

Ty2Je-—Ciit. No. 8794, U.S.N.M.

Some corrections in the genus RosemcL are: zellica Stoll preoccupies

dorsall^ Walker; langiiida Schaus preoccupies lacla Druce; shnois

Druce preoccupies luna Schaus; sciritis Druce preoccupies lap^m

Schaus.
Family EUPTEROTID.F:.

Genus APATELODES Packard.

APATELODES PANDARIOIDES, new species.

Body brown; a dark velvet}' brown streak between tegula?; a sim-

ilar transverse band en basal segment of abdomen; some dark brown

hairs on anal segment. Wings brown. Primaries: an antemedial

dark velvety brown spot on inner margin, followed by a dark brown

line; a dark curved medial line; a more heavily marked postmedial

line only slightly curved; a subterminal line, oblique from costa at

three-fourths from base, angled at vein 6, then straight to inner angle,

followed on costa by a triangular dark brown spot outwardly edged

with buff'. Secondaries: the outer third of wing darkest; an indis-

tinct line postmedial line; .some dark brown streaks on inner margin,

chiefly at base. Underneath paler; the outer margin of primaries

dark brown; a dark brown shade on secondaries between veins 2 to -i

from cell to outer line, which is straight from costa, and angled at

vein 2.

Expanse.—44 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Allied to pandara Druce and probably the form figured as that

species in the Biologia.

Type.—Q,2.t. No. 8795, U.S.N.M.
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Genus OLCECLOSTERA Butler.

OLCECLOSTERA MORESCA, new species.

Palpi and abdomen biovvn, the latter irrorated with white. Head

and thorax grey, ,slig"htly streal^ed with ])rown. Primaries grev^ the

base broadly reddish brown, limited by an antemedial grey line, out-

wardly edged with dark brown, this line wavy and angled on median

vein; a dark brown medial spot on eosta across cell; a similar spot on

inner margin, extending above siibmedian; a tine, t)rown, lunular,

postmedial line, followed by a dark spot on costa, and a l)rownish

shade from vein 4 to inner margin; an inwardly lunular subterminal

dark l)rown line from costa to vein 8, preceded between 6 and 7 by a

quadrate hyaline spot. Secondaries reddish ])rown; some grey at anal

angle and on inner margin, where it is crossed by dark brown lines.

Underneath brown; the secondaries with two tinel}^ wavy lines near

the middle of wing, and a grey shade from base to anal angle with

darker spots.

Expanse.—39 mm.
Habitat.—Carabaya, S. E. Peru.

Type.—Q2,i. No. 8796, U.S.N.M.

OLCECLOSTERA ANNA, new species.

Palpi and frons reddish brown. Collar and thorax lilacine grey.

Abdomen light brown. Primanes lilacine grey, the outer niargin

narrowl}' brown; an antemedial dark streak on costa; a black spot at

end of cell; a tine dark lunular postmedial line, preceded by a dark

shade below vein 2; a small dark medial spot on inner margin; two

subterminal hyaline spots between 5 and 7. Secondaries brown.

Underneath brown; a tine dark postmedial line on both wings.

Expanse.—36 mm.
Hahitat.—Omai, British Guiana.

Type.—Q^it. No. 8797, U.S.N.M.

OLCECLOSTERA LEPIDA, new species.

Palpi brown. Bod}^ gi'e}^ a brown dorsal streak on collar and

thorax. Primaries angled at vein 5, grey, thinly irrorated with dark

brown; the markings dark brown; a large antemedial spot on costa,

and one on inner margin farther from base, connected by brownish

lines; a tine line on discocellular; an elongated space on costa from

a])ove discocellular to near apex; a postmedial indistinct line, puncti-

form on veins; a subterminal lunular line from veins 3 to 7, preceded

by a hyaline spot between 6 and 7; fringe dark brown. Secondaries

brown, tinged with grey at anal angle. Underneath grey. Prima-

ries: the disc pale brown; a brown postmedial line; the subterminal

tine, lunular, followed by a darker brown shade. Secondaries: a dark



NO. 1420. NEW soVTH AMERICAN MOTHS—SCHA US. 297

point !it end of cell; a medial brown shade; a postmedial punctiform

line.

Expanse.—37 ram.

llahitat.-—Geldersland, Dutch Guiana.

Type.—O^i. No. 8798, U.S.N.M.

OLCECLOSTERA ORIUNDA, new species.

Body and wings l)iitt'-brown. Abdomen with a lateral row of black

points. Primaries slightly angled at vein 5; the base irrorated with

lilacine, limited by a dentate tine dark grey line, which is followed by

a broad darker lirown shade; a black point on discocellular; a dark

brown postmediid shade, curved beyond cell, followed by a iunidar

dentate dark grey line, outwardly shaded with pale grey below vein

5; a small subterminal hyaline spot between 5 and 6, and a marginal

lilacine shade from vein 5 to inner angle. Secondaries: a darker

brown medial line, and a narrower postmedial line. Underneath: a

dark point at end of cell, followed by a brown shade, and then bv a

tine dark line punctiform on veins.

KrpanHe.—35 mm.
Habitat.— St. Jean, Maroni River, French Guiana.

Ti/pe.—Cat. No. 8799, U.S.N.M.

OLCECLOSTERA (?) OSTENTA, new species.

Palpi dark ^'elvety brown, fringed with lighter brown. Head mot-

tled brown and lilacine bufi', the thorax of the latter color. Abdomen
buti'. irrorated with brown, and a tine dark brown subdorsal line.

Primaries lilacine bull', thinly irrorated with dark brown; three tine

dark brown transverse lines, the first antemedial and angled on median

vein, the second from just beyond middle of costa to middle of inner

margin, the third at three-fourths from base; a marginal row of pale

lines, outwardly edged with black-brown from end of vein 7, incurved

to vein 4, then straight to vein 2; a blackish spot at end of cell.

Secondaries: the basal third light brown, otherwise darker brown,

with a postmedial light brown shade. Underneath lilacine bufi'.

Primaries: a dark point at end of cell, followed by a straight brown
line; marginal lunules as above. Secondaries: the inner margin

broadly clear whitish grey, otherwise irrorated with black and dark

brown, thickly beyond a fine medial line, and l)efore some subterminal

black lunules.

Expanse.—36 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—Odi. No. 8800, U.S.N.M.

OLCECLOSTERA UMBRILINEA, new species.

Palpi and frons brownish. Collar and thorax lilacine grey, irro-

rated with brown; a subdorsal brown streak. A.bdomen brown.
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Primaries with three l)rown lines; from base to seeoncl line lilacine

fawn, irrorated with brown; first line crossing discocellular, where it

is more strongly marked, inwardly oblique to inner margin at one-

fourth from base; second line nearly straight from beyond middle of

costa to middle of inner margin; outer half of wing dark lilacine grey;

the third line at three-fourths from base, inwardly shaded with whit-

ish; some whitish lunules on outer margin, outwardly shaded with dark

brown. Secondaries violaceous brown, palest at base, and a similar

postmedial shade. Underneath the primaries have the basal half pale

lilacine grey; a dark spot on discocellular; a postmedial brown line

followed by a broad lighter brown shade; the apex and outer margin

shaded with grey. Secondaries: the inner and outer margins grey;

the costa brown, the base greyish; a dark medial line followed by a

broad brown shade from vein 2 to costa.

Expanse.—34 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C2Lt. No. 8801, U.S.N.M.

Genus TAMPHANA Schaus.

TAMPHANA PR^ECIPUA, new species.

Head and thorax violaceous brown. Abdomen reddish brown.

Primaries brown, darkest at base, and shaded with lilacine below cell

and vein 4; a buff spot on costa before middle, followed by a dark line,

angled at end of cell, inwardly oblique to inner margin at one-third

from base, and followed by a reddish brown parallel line; a postmedial

curved, finely dentate, reddish brown line, followed below vein 7 by

a blackish lunular line; some buff on costa before apex, shaded below

with reddish brown. Secondaries reddish brown. Underneath pale

buff, with tine brown lines; a postmedial and subterminal line on pri-

maries; a medial and a postmedial line on secondaries.

Expanse.—26 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Q^ii. No. 8802, U.S.N.M.

Genus COLLA Walker.

COLLA GAUDIALIS, new species.

Head and thorax white. Abdomen lilacine brown above, white

below; anal hairs brown. Primaries: basal two-thirds brownish white;

the costal margin olivaceous, extending into cell antemedially, inter-

rupted medially by a buff shade, also buff at apex; a silvery white

streak on discocellular; a faint ochreous medial shade on inner mar-

gin; ochreous shades on veins beyond cell; a silvery white line from

costa at three-fourths from base curved to vein 4, and preceded by a

broad greyish shade and silver}' points on veins, also preceded by grey
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on inner marg-in; the outer margin wliitc with a subtenninal and a

marginal grey shade. Secondaries tliinly scaled, white, a dark medial

spot on inner margin; reddish brown shades suhterminally at and near

inner margin. The fringe ochreons red at anal angle.

Expanse.—29 mm.
Ilahltat.—Si. -lean, Maroni River, French Guiana.

Type.—Cat. No. SS03, U.S.N.M.

COLLA ALBESCENS, new species.

White. The abdomen above reddish brown. Primaries: the costa

finely light brown; a grey spot on inner margin near base; a small

grey spot between veins 3 and 3; an interrupted grey postmedial

shade; an interrupted subterminal grey line below vein 4; a marginal

grey shade between veins 3 and 7; a terminal fine ochreous line;

fringe grey between 2 and 7. Secondaries: inner margin spotted

with oliv^aceous brown; a grey subterminal spot near inner margin;

some faint grey marginal spots.

Ex2)ans,e.—22 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Jy^jf^.—Cat. No. 8804, U.S.N.M.

COLLA UMBRATA, new species.

Palpi brown. Head and thorax white. Abdomen pale brown
above, white underneath. Wings white. Primaries: the costa finely

light brown, a greyish basal shade on inner margin; a greyish medial

shade from cell to inner margin; a greyish postmedial .shade not

extending above vein 5, but continued as two fine brownish lines from
vein 4 to costa; an olivaceous spot on the inner line at vein 5; outer

margin broadly shaded with grey; a lai'ge terminal olivaceous patch

from veins 5 to 7; fringe olivaceous. Secondaries shaded with grey

below vein 4; the inner margin light })rown and olivaceous.

Expanne.—23 mm.
Hahltat.—Amazons.

Type.—Cd^t. No. 8805, U.S.N.M.

Family LASIOCAMPID^E.

Genus CLAPHE V^alker.

CLAPHE NARAXA, new species.

Body mottled grey and l)rown, darkest subdorsally on abdomen at

base. Primaries l)rown, irrorated with white medially, in cell and

costa; lines l)lackish, finely dentate; a dark brown basal line; anteme-

dial line g-eminate, divided by gi'ayish scales; a black point in cell;

postmedial line single, very slightly luigled below costa, followed by
grey points on veins, and grey irrorations on costal margin; a light
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brown spot on costa beyond; an irregular subteroainal dark shade;

frinoe spotted witli grey. Secondaries lighter brown; a dark line

on discocellular, beyond which and above vein 6 the wing is grey;

a subterniinal dark grey wavy line; marginal gi'eyish spots between

the veins; fringe gre}'' spotted with dark grey-brown. Under-

neath light brown; a darker postmedial line on primaries outcurved

below costa, also a submarginal dark shade. On secondaries the outer

half gre}^, separated from basal half by a dark line angled on vein 5;

a dark spot on costa before apex ; a marginal whitish shade.

Expanse.—37 mm.
Hahitat.—Castro, Parana, Brazil.

2>/^e.—Cat. No. 8806, U.8.N.M.

CLAPHE ROXANA, new species.

Head and collar creamy grey. Thorax blackish brown. Abdomen
light brown; a dark brown subdorsal basal patch. Primaries cream}"

grey, with a few brown irrorations; black-brown streaks at base of

costa, below cell at base, and on inner margin to postmedial line; the

postmedial tine, dentate, lunular, brown, indistinct; a large round

black-brown spot in cell; a dark brown shade on costa before apex;

veins on outer margin faintlj^ streaked with black; brown spots on

fringe between the veins. Secondaries light brown, the apical portion

creamy grey; a submarginal, dark brown-grey, irregular shade; fringe

dark, streaked with white at ends of veins. Underneath very pale

brown; a submarginal brown shade, heaviest at apices.

Expanse.—33 mm.
Habitat.—St. Jean, Maroni River. French Guiana.

Ty2)e.~C2it. No. 8807, U.S.N.M.

CLAPHE SALANDRIA, new species.

Head and collar grey. Thorax black-brown. Abdomen brown; anal

segment dark grey. Primaries grey, irrorated with brown; a vague

darker spot in cell; a brown spot on costa before apex, and one on

middle of inner margin; lines tinel}^ dentate, geminate; a wavy sub-

marginal brown line"; veins on outer margin streaked with black; a

brownish shade from cell between veins 3 and •!; fringe brown with

pale spots at ends of veins. Secondaries similar; the inner area below

cell and vein 5 light brown. Underneath brown; a dark subterminal

line; costa of secondaries irrorated with black and gY&y.

Expanse.—31 mm.
Hahitat.—Geldersland, Dutch Guiana.

Type.—Q2ii. No. 8808, U.S.N.m!

CLAPHE MELCA, new species.

Body grc}^ above, pale brown underneath. Primaries pale grey,

irrorated with brown and black; a l)lack point in cell: an indistinct
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postniedial row of white points on veins; a dentate submarginal grey

line, preceded by a \vhiti«h shade and followed by blackish streaks on

veins; fringe dark grey, spotted with white at ends of veins. Second-

aries similar; the inner margin broadly pale l)rown; the subtermiiial

line followed l)y paler blotches. Undern(nith whitish grey; traces of

a submarginal darker line; the costal margin of secondaries irrorated

with darker grey.

E^fj)a)i><e.—40 mm.
Ilahlfaf.—Merida, Venezuela.

Type.—Cat. No. SSOO, U.S.N.M.

CLAPHE HERBERTI, new species.

Head and thorax grey, thinly irrorated with brown. Abaomen
dark brown; anal segment dark grey. Primaries grey, thickh" irro-

rated with black and brown; antemedial line black, indented below

median vein and connected to base by a tine black line; no spot in cell;

postmedial nearly straight, closely lunular. emitting short black

streaks inwardly on veins; subterminal line very distinct, irregular,

lunular-sagittate, followed by tine black streaks on the veins; fringe

dark grey, with pale spots at the ends of the veins. Secondaries

brown; the costal margin ))roadly grey; the subtei'minal distinct

above vein 5, dentate; below vein 5 more regular and indistinct,

i^nderneath light l)rown; a darker subterminal line; a dark median

streak on costa of secondaries.

E.vjKnue.—47 mm.
Ilalritat.—Santo Domingo, S. E. Peru.

1 am indebted to Mr. Herbert Druce for a specdmen of this species.

Type.^Cai. No. 8810, U.S.N.M.

CLAPHE IRESCA, new species.

Head, thorax, primaries, and costal margin of secondaries gre}",

irrorated rather thickly with brown. Abdomen and secondaries

otherwise light brown. Primaries: lines brown, tinely dentate; a tine

brown streak in cell; the antemedial and postmedial lines slightly

angled below costa; the subterminal outcurved below costa, incurved

between veins 4 and 6; fringe spotted with dark grey-brown. Second-

aries: traces of antemedial and postmedial lines on costal margin; the

subterminal slightly wavy. U nderneath dull brown without markings.

Expanse.—86 mm.
Ilahltat.—Geldersland, Dutch Guiana.

Type.—Cat. No. 8811, U.S.N.M.

CLAPHE ALBIPLAGA, new species.

Head greyish brown. Collar and thorax white. Abdomen dark

grey; anal hairs yellow. Primaries dark grey, really a white ground

thickly irrorated with black and fawn scales; a white space at base
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extended on inner margin; a large white space at inner angle from

inner margin to vein 4; a large white apical space; an elongated white

space on costal margin medially; an oval i)lack spot with white center

at end of cell; a geminate postmedial darker shade, parti}' followed

and divided by whitish scales, all very indistinct. Secondaries grev,

the veins darker; apical area white; the basal half, a postmedial and a

subterminal shade darker grey.

E.epanse.—47 mm.
Habitat.—Omai, British Guiana.

Type.—OAt. No. 8812, U.S.N.M.

CLAPHE PAREPA, new species.

Head bufi'-brown. Thorax violaceous brown. Abdomen blackish

brown. Primaries brown; a medial white space from costa to median

vein, inclosing a large round brown spot at end of cell, and crossed on

either side by tine brown lines; some grey antemedial scales below

cell; subterminal black spots outwardly shaded with g"rey. Second-

aries blackish brown; the costal margin grey, crossed b>' a submarginal

brown spot. Underneath brown; traces of black submarginal spots

on primaries.

Expanse.—27 mm.
Habitat.—Castro, Parana, Brazil.

Tyjr^e.—Cat. No. 8813, U.S.N.M.

CLAPHE SEMITA, new species.

Head and collar grey, irrorated with brown. Thorax and abdomen

above brown-black. Underneath light reddish brown. Primaries:

the costa greyish; the cell and below vein 4 brown-black, crossed by

black veins; above vein 4 pinkish Ijutl', irrorated with black, the veins

streaked with black, also with white close to cell; a subt&rminal iinel}'

lunular black line from costa to vein 5. Secondaries light brown, the

costa ])roadly and apical area greyish brown; an irregular darker sub-

marginal line. Underneath brown, with traces of a dark submarginal

line.

Expanse.—37 nmi.

Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C?it. No. 8814, U.S.N.M.

CLAPHE VITHERSI, new species.

Head light reddish brown and grey. Collar grey. Thorax blacKisn.

Abdomen dark brown dorsally, otherwise brown. Primaries dark

grey, the veins black; the costal margin and a large round space at

end of cell pale gre}^, the latter limited outwardl}- by velvety black

striae on veins, closely followed by a fine postmedial darker line;

traces of a subterminal dark line at apex; fringe spotted with white
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apically. Socondaries brown, the costa and apical area light grey; a

black geminate median line; a black su})terminal line.

Expanse.—30 mm.
Jlahltat.—St. Jean, Maroni River. French Gniana; (xeldersland,

Surinam River, Dutch (xuiana.

Named after Mr. G. B. Withers, of Gelderslaud, who has sent me
some very interesting species.

Ty/^c^—Cat. ^o. 8815, U.S.N.M.

CLAPHE PETROVNA, new species.

Body light l)rown, somewhat darker on thorjix. Primai'ies light

brown; the base dark brown, limited l)y the antemedial line, which is

geminate, wavy, black; a small brown spot in cell; the postmedial

line wavy, geminate, dark l)rown; a submarginal row of dark spots

reduced to blackish points at apex. Secondaries black l)r()wn; the

costal margin l)roadly light brown, crossed by a dark medial and sul)-

terminal shade, outwardly shaded with greyish brown. Underneath
brown, with traces of dark medial and subterminal lines.

Expanse.—31 mm.
Ifahifat.—Petropolis, Brazil.

Ti/pe.—Cat No. 8816, U.S.N.M.

CLAPHE VARMA, new species.

Head and thorax mottled dark grey and brown. Abdomen dull

greyish brown. Primaries grey, thickl}- irrorated with lilacine brown;
the basal third blackish brown, limited by a wavy black line, out-

wardl}' shaded with light grey; a small bkick spot at end of cell; an

irregular postmedial row of whitish streaks on veins; a subterminal

blackish line. Secondaries dull lilacine brown; the costal margin like

the primaries; a thick black median shade on costa.

E.i'jHvnse.—36 mm.
Hahitaf.—St. Jean, Maroni River. French (Tiiiana.

Type.—Cat. No. 8817, U.S.N.M.

CLAPHE DIRECTILINEA, new species.

Head and abdomen dull brown, the thorax darker, irrorated with

grey. Wings brownish grey; a little more than the basal third

brown, limited by a velvety brown'line, straight on primaries, irregu-

lar on secondaries where it widens on costa to a blackish brown space;

traces of a subterminal dark line. Underneath brown.

Expanse.—37 mm.
llahifat.—St. Jean, Maroni River, French Guiana.

TyjM.^Cat. No. 8818, U.S.N.M.
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CLAPHE RUNDALA, new species.

Bod}" brown. Primaries steel grey; the inner and outer margin to

vein 7 brown; an elongated brown spot on costa close to apex; a dark

blackish brown spot near base in and below cell; a faint, darker grey,

antemedial line; two black points in cell; a paler grey postmedial line,

geminate on costa, angled below it, preceded by a fine dark wavy line

below vein 5, and followed by a brown spot between veins 3 and 4;

an interrupted subterminal dark line, outwardly shaded with steel

grey. Secondaries brown; the costal margin broadly steel grey to

subterminal line, and crossed by darker median lines. Underneath

brown.

Expanfie.—33 nun.

IlaMtat.—St. Laurent, Maroni River, French Guiana.

Tyi?e.—C^t. No. 8819, U.S.N.M.

CLAPHE OBLITERATA, new species.

Bod}^ brown, the shoulders grey. Primaries dull lilacine grey; the

inner and outer margin to vein 6 light brown; a small brown spot on

costa near apex; an indistinct brownish antemedial line; two black

points at end of cell; the postmedial consisting of dark streaks on

veins from costa to vein 4, linear below that; a fine subterminal grey

line interrupted by the veins; fringe dark brown between the veins.

Secondaries light brown; the costa broadly lilacine grey to an inwardl}^

oblique apical line; a dark median line not crossing cell. Underneath

brown; subterminal grey streaks at apices of wings.

Expanse.—35 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—C2it. No. 8820, U.S.N.M.

CLAPHE VECINA, new species.

Head and thorax dark brown, some grey on patagia. Abdomen
light reddish brown. Primaries grey-brown irrorated with brown;

the inner margin and outer margin to above vein 5 clearer brown;

the two lines meeting above submedian vein, the antemedial wavy, the

postmedial oblique from costa, angled, incurved and rounding to join

the other line; no discal marks; a light brown costal spot near apex.

Secondaries light reddish brown; the costal margin greyish brown to

a subterminal dark streak at apex. Underneath brown.

ExjKinse.—33 mm.
Ilahitat.—Cayenne, French Guiana.

Ty2)e.—CA. No. 8821, U.S.N.M.

CLAPHE NAMORA, new species.

Body pale lichen grey above, underneath luteous. Primaries rich

brown, irrorated with black; the inner margin and outer margin to
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above vein 4 pale lichen grey; the postmedial line darker brown out-

wardly shaded with buff, slightly curved from costa to vein 4, then

wavy to base of wing above the submedian vein; a row of subterminal

darker brown spots outwardly shaded with buff' to vein 4; a larger

brown spot below vein 4 and a smaller one below vein 3 more remote

from margin. A terminal lunular buff' line, outwardly shaded with

dark grey; the fringe greyish. Secondaries light reddish brown; the

costal margin darker brown; traces of a median and a subterminal

buff line.

Exjjaiise.—?)! uuu.

Habitat.—St. Jean, Maroni River, French Guiana.

TyjJe.—Cvit. No. 8822, U.S.N.M.

CLAPHE NIGROPUNCTATA, new species.

Body and wings light reddish brown. Primaries: a black spot at

end of cell; postmedial geminate black streaks on veins from costa to

vein 3, united b}^ a blackish shade; veins at apex streaked with bhick;

subterminal black spots between the veins, the spot between veins 5

and 6 extending inwardly. Secondaries: subterminal black spots,

preceded on costa by a l)laT'k space.

Expanse.—2*J nun.

Habitat.—Central Brazil.

Tijpe.—Cut. No. 8823, U.S.N.M.

CLAPHE TERESINA, new species.

Head and thorax grey. Abdomen light reddish brown; anal hairs

grey. Primaries grey, irrorated with black; the veins streaked with

black; an antemedial geminate, dentate, black line; a black postmedial

line, deeply dentate and geminate from costa to vein 6; parti}" formed

])y the streaks on veins; a black dentate subterminal line. Seconda-

ries: the inner half light buff-brown; the costal half grey, crossed by

a dark geminate postmedial line, and a subterminal line which extends

to anal angle. Underneath brown; a dark subterminal line.

Expan St.—37 mm.
Hahltat.— St. Jean, Maroni River, French Guiana.

Type.—C2ii. No. 8824, U.S.N.M.

CLAPHE SULGA, new species.

Palpi dark velvety brown, fringed with buff'. Head and thorax

grey. Collar l)lackish. Abdomen dark grey above, reddish brown

underiK^atii. Primaries blackish grey; a light grey patch on middle

of inner margin; a vague oblique buff' shade near base of costa; a

black point in cell; the veins black; some buff' hairs on outer half

below vein 6; a dark subterminal shade. Secondaries: the base and

inner half brown; the costal half like primaries; buff' terminal spots

Proc. N. M. vol. xxix—05 20
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separated by the veins. Underneath light brown; a subterniinal

black shade; black subcostal shades on primaries; on secondaries,

black apical shade and a postmedial geminate black line.

Expame.—37 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—C?ii. No. 8825, U.S.N.M.

CLAPHE MYA, new species.

Body a bove ])lackish, streaked with grey and fawn. Primaries black-

ish brown, the outer margin broadly whitish grey, on which the den-

tate black subterniinal line is very conspicuous; the extreme margin

irrorated with darker grey; a postmedial row of white spots on veins,

preceded by velvety black streaks; terminal black streaks on veins.

Secondaries dark brown, the costa l)lacidsh; the apical area whitish

grey crossed by a dentate dark subterniinal line; a whitish postmedial

line on costa. Underneath smoky brown, the outer margins paler,

show^ing traces of the subterniinal.

Expanse.—37 mm.
Habitat.— '^t. Jean, Maroni River, French Guiana.

%?«.—Cat. No. 8826, U.S.N.M.

CLAPHE DURTEA, new species.

Head, thorax, and anal segments grey ; abdomen otherwise light red-

dish brown with l)lack subdorsal tufts at ])ase. Primaries dark grey,

the veins black; light reddish brown streaks below costa, at base of

cell, above submedian and l)etween veins 5 and 6; antemedial and post-

medial geminate dark lines; a subterniinal dentate black line; a black

discocellular line. Secondaries light brown, the costal and apical area

like primaries; a short dark postmedial line; a subterniinal line; the

veins on outer half black.

Expanse.—36 mm.
HaMtat.—St. Jean, Maroni River, French Guiana.

A smaller and duller species than its close ally, C. deusta Walker

{C. ruhiginosa Felder.)

Type.~Q2.t. No. 8827, U.S.N.M.

CLAPHE TAMILA, new species.

Head and collar light grey. Thorax black. Abdomen dark grey-

brown. Primaries buff, shaded with dark brown below cell and vein

4; a large grey patch on middle of inner margin preceded by a velvet}^

black line which is part of the antemedial line, which is otherwise

very indistinct; veins, except costal, streaked with black; two black

points on discocellular; a line geminate postmedial brov^n shade; sub-

terminal line oblique from costa, curved at apex, slightly incurved

between 5 and 6. Secondaries; the inner half light brown; the costal
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halt" lio-htg-rey, thinly irrorated with black; a black medial line, punc-

tiform on veins, p;irtl>' oeininate; a dark subtenninal line. Under-

neath light brown; the apical area of secondaries greyish.

Expanse.—39 mm.
ILfhitat.—St. Laurent, Maroni River French (niiana.

7///>t^.—Cat. No. 8S2S, U.S.N.M.

CLAPHE NAPALA, new species.

Body dark brown; the head and collar mottled witli t)uti'; the thorax

shaded with black. \\'inos dull brown, the veins darker. Primaries:

a l)lackish antemedial shade; the postmedial line oblicpie from and

geminate at costa; a tine su})terminal line, very deeply dentate, form-

ing- lanceohite spots divided by the veins. Secondaries: the costal

margin irrorated with darker brown; a geminate dark postmedial line;

a dark subterminal line. Underneath dull brown, with traces of a

dark subterminal line.

Expanse.—38 nun.

ILfhitat.—St. Jean, Maroni River. French (Juiana.

Tyjje.—C^t. No. ss:^l), U.S.N.M.

CLAPHE GENESA, new species.

Body dull greyish brown. Primaries light grey; the basal third

nrownish, crossed by a grey line; a small roinid spot at end of cell; a

geminate postmedial line, the inner portion heaviest, slightly incurved

between veins 4 and 8; a subterminal darker grey shade starting from

a dark blotch shortly beyond the i)ostmedial. Secondaries greyish

l>rown, the apical area broadly light gre}^ crossed by a darker sul)ter-

minal shade; basal half of costa dark brown.

Kqxnise.—Female, 54 mm.
Ilahttat.—Castro, Parana, Brazil.

Type.—0.xi. No. 8830, U.S.N.M.

CLAPHE NARCETA, new species.

Head, thorax, and primaries grey, irrorated with brown. Pri-

maries; a vague darker spot at end of cell; traces of the two lines; a

white spot on costa; a tine dark subterminal line; dark terminal streaks

on veins; fringe dark grey, streaked with buli'. Abdomen and second-

aries brown, the costal margin grey; a dark subtermin-.d line. In the

female the postnu'dial is more clearly detined as a whitish line, the

subterminal less distinct, and the irrorations more lilacine brown.

Ed-panse.—Male, 42 mm. ; female, H4 mm.
Hahitat.—Castro, Parana; Rio Janeiro, Brazil.

%?e.—Cat. No. 8831, U.S.N.M.
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CLAPHE VIRIDIFLAVA, new species.

Palpi and frons dark brown. Vertex, thorax, and anal hairs green-

ish yellow. Abdomen dull lilacine ]>rown. Primaries greenish yellow

with dull lilacine brown irrorations forming- antemedial and postmedial

shades, the latter with darker streaks on veins; a wavy subterminal

shade, and a broad terminal shade between veins 2 and 7; a dark spot

at end of cell and a brown shade from it to postmedial. Secondaries

lilacine brown, the apical area greenish yellow, crossed by a dark

medial line and a subterminal brown shade.

Expani<.e.—30 mm.
Hahltat.—^St. Jean, Maroni JRivei', French Guiana.

Type.—Ciit. No. S832, U.S.N.M.

CLAPHE ALBIGRISEA, new species.

Palpi reddish brown. Thorax dark brown-grey. Abdomen brown-

buti', shaded with grey subdorsally. Primaries whit(% the veins irro-

rated with grey and brown; the inner margin narrowly dark gre}"-

brown to middle, then entirely so and along outer margin broadly to

vein 7; a darker wavy postmedial line separates the white and grey

portions, and is followed above vein 7 by an irregular white shade

towards apex. Secondaries white; the inner margin broadly light

brown; the fringe dark grey-brown, with a white spot at apex.

Expanse.— ".^7 mm.
Hahltat

.

—Omai, British Guiana.

Allied to C. aniypkea Berg. *

Type.—C^t. No. 8833, U.S.N.M.

CLAPHE FOLIA, new species.

Head and thorax butf brown, also the anal hairs. Abdomen dark

brown. Primaries dark grey-brown ii'rorated with ochreous scales;

the veins ochreous; the inner margin and outer margin below vein 3

]jale buft'-brown with the lines white; an antemedial whitish geminate

line; a postmedial whitish line, lunular below vein 4, geminate on

costa and below vein 3; a white lunular subterminal line, tilled in with

daik grey which is preceded by some whitish shades between veins

3 and 5, and 6 and 8; outer margin paler. Secondaries dark brown;

the costal margin dark grey, crossed by a whitish medial line; the

sul)terminal dark, wavy, outwardly shaded with white. and l)utt'; imier

margin pale liufi'-brown.

Kxpanne.—-tl nun.

Habitat.—Rio Janeiro, Brazil.

Closely allied to C. claudia Cramer.

Type.'- Oeit. No. 8834, U.S.N.M.
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CLAPHE HORRIFER, new species.

Body above })lack-l)ro\vii, uiiderneatli reddish brown. Priinai'ies

brown, the basal two-thirds sutt'used with ))lack; tlie veins hhick; a

postmc^lial row of white points on veins; a snbterniinal l)lack line,

tinel}' lunular, and toothed tt)ward8 base. Secondaries bi'own, the

veins black; the costal margin suti'used with black; traces of a gemi-

nate black postmedial line; a subterminal dark ))rown shade; black

points on tips of veins. Underneath lighter brow'n; the apex of

secondaries irrorated with grey and black.

Expan He.—86 mm

.

Jldhttat.—St. Jean, Maroni River, French Guiana.

Type.—C^t. No. 8835, U.S.N.M.

CLAPHE LAPANA, new species.

Body brown, the collar and thorax mottled with buff. Primaries

light blown;" obli(|ue dark brown streaks on costal and inner margins,

the commencement of basal, geminate antemedial, geminate postme-

dial, and subterminal lines; basal and postmedial dark streaks on veins,

the latter connected by a broad greyish shade; dark brown terminal

streaks on veins and a terminal bi'own line; the subterminal consisting

of dark grey spots between the veins; fringe dark grew with a pale

basal line. Secondaries reddish brown; a black terminal line at apex.

E.i'panxe.—26 mm.
Ilahifat.—St. Jean, Maroni River, French (Tuiana.

Type.—C^i. No. 8836, U.S.N.M.

CLAPHE PASTICA, new species.

Body dark grey; a few whitish irrorations on collar and thorax.

Primaries dark gre}^, the veins slightly' irrorated with pale brown: a

small rufous spot at end of cell, containing a black point; whitish

postmedial points on veins; marginal white lunules between the veins.

Secondaries dark greyish brown; the costal margin irrorated with

white; an irregular whitish subterminal line. Underneath dark grey

with a whitish subterminal line; apices buff; costal margin of second-

aries blackish.

Expanse.—23 mm.
llahltat.—St. Jean, Maroni River, French (luiana.

Type.—Q'A. No. 8837, U.S.N.M.

CLAPHE DALTHA, new species.

Body dark brown, some buff' irrorations on collar and thorax. Pri-

maries dark brown, irrorated with tine whitish scales; a blackish brown
streak at base of cell, and a similar patch at upper angh^ of cell; a

darker brown, wavy, geminate, antemedial line, and a finely dentate.
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geminate postmedial line; a lunular subtorminal line edged with whitish

at apex; a small white spot at anal angle. Secondaries dark brown; a

black-brown snbterniinal line at apex; traces of a postmedial line.

Underneath paler brown; a whitish line at apex of primaries; some

tiark brown at apex of secondaries, and a short postmedial and sub-

terminal white line.

Expanse

,

—27 mm.
Hahitat.—Geldersland, Dutch (xuiana.

Type.—C?it. No. 8838, U.S.N. M.

CLAPHE LAURENA, new species.

Body dark brown above, paler underneath. Primaries brown, shaded

with gre}^ on costa and apex and at base of inner margin; a dark brown

streak at base of cell and on vein 6 close to cell; a faint })rown ante-

medial line edged with greyish; a tine i)ostmedial line with dai-ker

points on veins; a dentate subterminal line at apex; veins 3. -i, and 5

streaked with brown on outer margin. Secondaries l)rown; the costa

shaded with grey; a short, pale grey postmedial line; a subterminal

dark brown line at apex.

Expanse.—27 mm.
Hahitat.—St. Laurent, Maroni River, French (niiana.

Type.—Qui. No. 8839, U.S.N.M.

CLAPHE FARINA, new species.

Body dark brown a))ove; violaceous brown tufts on abdomen; a pale

line behind antennae Primaries light brown, somewhat darker at

base; a fine antemedial line edged with gre^nsh butt' on costa; a dark

velvety brown medial and postmedial line oblique from costa, then

wavy to inner margin; discocellular dark brown, a similar shade on

vein 6 to postmedial; an oblique velvety brown streak from costa

near apex; a greyish buff space between the two lines above vein 3;

a subterminal dark shade, tino and dentate near apex; a small white

spot at anal angle. Secondaries dark brown, the costnl margin grey-

ish, with a fine dark geminate postmedial line, and a thick velvety

subterminal shade. Underneath light brown with the dark apical

shades.

Expanse.—29 mm.
Hahitat.—St. Laurent, Maroni River, French Guiana.

Type.— C2it. No. 8840, U.S.N.M.

CLAPHE TALMA, new species.

Body and wings dull smoky grey. Primaries: a small darker spot

at end of cell; an indistinct darker postmedial and sn})terminal line;

fringe with minute buff' spots at ends of veins.

Expanse.—Male, 27 mm.; female, 43 nmi.

Hahitat.—St. Laurent, Maroni River, French Guiana.

Ty2Je.—Cat. No. 8841, U.S.N.M.
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CLAPHE TORNIPUNCTA, new species.

Head and tliorax dark gvoy hrown. Abdomen light brown. Pri-

maries dark brown, the co.stal margin broadl}^ irrorated witli grey;

antemedial and postmedial lines marked I)}" white points on veins; a

small dark spot at end of cell; an indistinct darker dentate subterminal

line; a white spot at inner angle. Secondaries light brown; the costal

margin broadly white with some blackish scales forming indistinct

lines. Underneath light brown; the apices greyish; a dark submar-

ginal line, and traces of a median line on secondaries.

Mi'jjanse.—35 mm.
Hahltat.— St. Jean, French Guiana.

7y/7>..—Cat. No. S842, U.S.N.M.

CLAPHE MORENS, new species.

Antennsi? ochreous. Bod^^ dull black. Primaries dull ]>lack; two
velvety black points at end of cell; faint traces of a ])aler postmedial

and subterminal line. Secondaries: the costal and inner margins

broadly black, the outer margin narrowl}' so; the discal area white.

Krpanse.—il mm.
Hahltat.—St. Jean, French Guiana.

Type. OaL No. S843, U.S.N.M.

CLAPHE GIULIA, new species.

Body and primaries dark grey brown. Primaries: a ])lack spot at

end of cell; darker postmedial and subterminal ))auds, coalescing below

vein 3. Secondaries: the costal, inner margin, and fringe dark grey

brown, otherwise smoky white.

Kvpan se.—38 mm

.

Hahltat.—St. Jean, French Guiana.

Type.—Q2A.. No. 8844, U.S.N.M.

CLAPHE MEDIOCLARA, new species.

Head and collar mottled l)rown and huti'. Thorax blackish, mottled

with lllacine grey. Abdomen light reddish brown, with darker sub-

dorsal tuft. Primaries light brown at base and broadly on outer

margin; a ])road lilacine space on middle of inner margin; a large

white space at end of cell inclosing a round black spot; blackish ante-

uiedial and postmedial shades coalescing between the lilacine and

white spaces; a blackish dentate submarginal line. Secondaries light

brown; the costal margin broadly irrorated with black and lilacine,

becoming whitish at apex; a dark subterminal line. Underneath light

brown; blackish postmedial and subterminal shades on both wings.

Expanse.—39 nun.

Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8845, U.S.N.M.
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CLAPHE ONESCA, new species.

Head and thorax blackish brown. Abdomen lig-ht brown, with

darker traiisver.so bands. Primaries: the base and outer half l)eh)W

vein 4 black brown, otherwise lig-ht g'rey, thinl}' irroi-ated with dark

scales; a small dark spot at end of cell, l)elow which a lunular dark

line to inner margin; tine postmedial dark streaks from costa to vein

6; a submarg-inal dentate dark line from apex to vein 4; a grey spot

at inner angle. Secondaries brown; the costal margin and outer

margin to vein 4 greyish with dark irrorations; a straight dark post-

medial line; a dentate marginal line.

ExjMnse.—40 mm.
Hahitat.—Omai, British Guiana.

Type.—C^i. No. 884(3, U.S.N.M.

CLAPHE PUTRIDA, new species.

Bod}^ blackish brown; reddish l)rown subdorsal tufts on abdomen.

Primaries: the base and inner area below vein 5 dull blackish brown,

otherwise dull drab-brown; a white point at bas(^; a ])road irregular

antemedial drab-))rown shade divided by a dark line; two dark points

on discocellular; a dark postmedial interrupted line from costa on

pale portion, becoming dral)-brown on dark portion below vein .5; an

interrupted similar postmedial line. Secondaries blackish brown;

irregular darker medial and subterminal lines. Underneath dull drab-

brown; two black spots at apex on secondaries.

Expanse.—38 nun.

Habitat.—St. Laurent, Maroni River, French (juiana.

Tyj!?^.—Cat. No. 8847, U.S.N.M.

CLAPHE TEMBLORA, new species.

Body dark grey. Primaries: the basal third black browm, irrorated

with grey, and a light brown shade below cell, limited b}- a wavy
black line straight from costa to inner margin, preceded by a fainter

dark line; outwardly this line is shaded with light grey, be3^ond which

the wing is light greyish brown; a black point at end of cell; a darker

brown postmedial line, angled below costa, then nearly straight to

inner margin and spotted with bufi' on veins 5 to submedian; a dark

subtertninal line incurved at vein 6 and between veins 2 and 3. Sec-

ondaries light brown; the apex shaded with dark grey; a black median

line to inner margin above anal angle; traces of a subterminal shade.

Expanse.—29 mm.
Hahitat.—Castro, Parana, Brazil.

Tyije.—OdX. No. 8848, U.S.N.M.
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CLAPHE RENESCA, new species.

Head and thoi-a.\ l)lackish; a white shade anteriorly on patagia.

Abdomen light brown. Primaries dark gre^-; some bhiek points at

base; a tine blackish antemedial line, slightly outcnrv^ed, and outwardly

shaded with white; no discal spot; a dark, Hne postmedial line, angled

below costa, slightly incurved beyond cell, partly spotted with white

on veins; a subterminal dark shade, nearly straight, outwardly shaded

with grey above vein 5. Secondaries light brown; the costal margin

and apical area grey; a dark median shade on costal margin outwardly

shaded with white; a whitish subterminal shade on grey portion, dark

below vein 4.

Expanse.—20 mm.
ILdntat.—St. Jean, French (hiiana.

Tyjx'.—Ciii. No. s,s4!», U.S.N.M.

CLAPHE INCONSPICUA, new species.

Body dark brown, the thorax slightly tinged with dark grey. Pri-

maries dark brown: two superposed Idack points at end of cell; a

geminate postmedial row of dark greyish In'OAvn spots, very indistinct;

traces of a similarly colored subterminal line. Secondaries blackish

brown, the costal margin dark brown. In this species the inner mar-

gin of primaries is more rounded. The secondaries have the costal

margin straight to vein !>, angled, oldicjue, and then rounded.

E.rpitnsc.—35 mm.
Hahitat.—Chiriqui, Panama.

Ti/pe.—Cnt. No. 8850, LT.S.N.M.

CLAPHE SURA, new species.

Body and wings dark smoky grey-brown. Primaries: a dark streak

at end of cell; traces of an antemedial ajid a postmedial whitish line,

the latter with minute spots on veins; some whitish subterminal spots.

Secondaries with traces of a darker medial shade.

En'panMe.—2-4 nun.

Ilah'itat.— Castro, Parana, Brazil.

Ty^^^—Cat. No. 8851, U.S.N.M.

CLAPHE GERA, new species.

Midi.—Body dark grey; the palpi and patagia tipped with buff.

Primaries: the basal half light buff' with some brown irrorations,

limited b}' a blackish, curved, geminate medial line, which is divided

by a light brown line; the outer space mouse grey; a light brown
postmedial shade, inwardly edged with darker grey and divided by a

darker line; a whitish grey subterminal shade. Secondaries light

reddish brown; the costa brown to a dark brown postmedial line; the
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apical area and outer margin light grey, with a darker grey subter-

minal shade.

Female.—Primaries dark lilacine grey; the basal tliird and a ])road

postmedial shade light reddish brown, the latter crossed by darker

lines; a dark spot at end of cell, a dark grey subterminal shade.

Secondaries dark lilacine grey with traces of a paler submarginal

shade.

Expanse.—Male, ^8 mm.; female, 42 mm.
Hahitat.—St. Jean, Maroni River, French (luiana; Aroa, Venezuela.

Allied to (J. limha Druce.

Type.~-OAt. No. S8.52, U.S.N.M.

CLAPHE LEMOULTI, new species.

Palpi dark brown, fringed with whitish butf. Head and thorax

light grey. Abdomen pale butf. Primaries light grey thinly irro-

rated with black, chiefly on costal margin; a pale brownish shade from

base, through cell, and between veins 8 and (J'to subterminal line,

which is white, forming three lunules a))ove vein 6, tilled in with

blackish grey, and an outer curve between veins 6 and 3; two black

points at end of cell; the costa finely ])utt'; a tine geminate antemedial

line; a wavy postmedial line. Secondaries light buff; a dark streak

at apex; the costa grey; a medial and a i)ostmedial brownish line.

Expanse.—23 nun.

Hahitat.—St. Jean, Maroni River, French Guiana.

7///>..—Cat. No. 8853, U.S.N.M.

CLAPHE BIPUNCTA, new species.

Body lilacine brown, with darker stride on thorax, and blackish sub-

dorsal tufts on abdomen. Primaries brown, the base much darker; a

greyish shade through cell and on costal margin; a line wavy ante-

medial line; two l)lack points at end of cell; a postmedial row of dark

streaks on veins, from costa to vein 5, then white points to inner

margin; a dark grey, lunular, dentate, subterminal line, partly shaded

with whitish. Secondaries light brown; the costal margin grey; a

dark grey subterminal shade at apex.

Expanse.—25 mm.
Hah !tat. -'^i. Laurent. Maroni River, French Guiana.

Type.—(Cut. No. 8854, U.S.N.M.

CLAPHE LOLA, new species.

Bod}^ light reddish brown; some dark brown behind head and on

patagia. Primaries light reddish brown; a black space at base below

cell; an antemedial black band, jjartly divided by a white line; a black

spot at end of cell; a postmedial row of black streaks on veins, out-

wardly edged with white; an irregular i-ow of large black subterminal
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spots. Secondaries light brown; dark grey medial, postmedial, and

subterminal line on costal margin.

Expanse.—25 mm.
Hahitaf.—Aroa, Venezuela.

Ti/pe.~OAt. No. 8855, U.S.N.M.

CLAPHE OCRUMA, new species.

Head and thorax ochreous huti'. Abdomen light l)ufi'. Primaries

butt', shaded with light reddish brown; two darker spots at end of

cell; postmedial ver^^ indistinct, followed between veins -1 and 6 l\y a

large dark violaceous brown space to subterminal, and then dark grey

on outer margin; a black subterminal spot between (> and 7; the sub-

terminal light grey, lunular. Secondaries lilacine brown, the base

and costa shaded with butt'.

Expanse.—27 nun.

Habitat.—Cayenne, French (Tuiana.

Tiipe.—Q,^t. No. 885B. U.S.N.M.

CLAPHE MITA, new species.

Body and wings white. Primaries with pale greyish butf markings;

an antemedial, medial, two postmedial and a subterminal line, also a

marginal shade; the inner margin between medial and tirst postmedial

line similarly colored; two black points in cell; some black irrorations

on subterminal between 5 and tl; black points on fringe above vein 4.

Secondaries: a black spot on costa before apex.

E.i-ixoixc.—21 nun.

Hahitaf.—St. Laurent, Maroni River, French (Tiiiana,

7//7>.—Cat. No. 8857, U. S.N. M.

CLAPHE TREMULA, new species.

Thorax and anal hairs lilacine brown; body otherwise ochreous buff.

Primaries lilacine brown, tinged with reddish brown at base and

between postmedial and su))terminal lines; the lines wav}', whitish

yellow; a basal, two antemedial, two postmedial and a subterminal

line; a black spot at base of cell and two black points at end of cell;

the subterminal preceded b}^ dark brown spots towards apex; a ter-

minal yellowish line; large dark spots on fringe between the veins.

Secondaries ochreous buff, the costa mottled grey and brown.

Kvpaiiiie.—18 mm.
Hahttat.—Geldersland, Dutch Guiana.

Type.—C?it. No. 8858, U.S.N. M.

CLAPHE DALCEROIDES, new species.

Body and wings white. Primaries: a faint gre3'ish medial line,

dividing below costa and passing on either side of discocellular, meet-
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ing below vein 3 and bifurcating" on inner margin; a fine, indistinct

postniedial line; a dark grey shade at apex; some dark points on

fringe. Secondaries: some medial and postmedial grey irrorations on

inner margin; outer margin greyish brown.

Expanne.—26 mm.
Habitat.— St. Laurent, Maroni River, French (xuiana

Type.—C^it. No. 8859, U.S.N.M.

CLAPHE PALMA, new species.

Body ])rown irrorated with buff; dark subdorsal tufts on abdomen.

Primaries light brown; a large triangular space on basal half of costa

irrorated with metallic scales; a velvety black spot at end of cell, fol-

lowed by a very dark brown shade to postmedial, which is dark

])rown, wavy, geminate, inwardly punctiform on veins 5 to 2; subter-

minal dark brown, lunular, dentate, crossing a whitish shade from vein

5 to costa. Secondaries light brown, traces of a darker subterminal

shade.

Expanse.—21 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—O^i. No. 8860, U.S.N.M.

Genus METANASTRIA Hltbner,

METANASTRIA LEMOULTI, new species.

Male.—Dark brown; the collar, thorax, and inner margin of prima-

ries slightly suffused with dark grey. Primaries: two antemedial

dentate buff' lines closer together on inner margin than on costa; two

postmedial buff' lines, finely lunular, dentate towards costa; an irreg-

ular row of submarginal black spots surrounded by lighter brown.

Expanse.—93 nun.

Hahitat.—St. Jean, Maroni River, French (Tuiana.

Ttjpe.—Cdit. No. 8861, U.S.N.M.

Genus TITYA Walker.

TITYA NIGRIPUNCTA, new species.

Body greyish bi'own, the head and thorax somewhat darker and

irrorated with reddish fawn hairs. Primaries broad, light grey, the

veins brown; a dark shade at base; a broad dark brown curved ante-

medial line; a lai'ge vehety black spot at end of cell; a broad brown

postmedial shade; a lighter brown subterminal shade; fi-inge dark

brown. Secondaries smoky l)rown, darkest on iiuier margin.

Expanse.—45 mm.
If((hitat.—St. Jean. Maroni River, French Guiana.

The outer margin of primaries is more rounded than in T. loaiulosa

Walker and T. sliinildihs Walker, and the postmedial line is not so

wavy.

2ype.—Cat. No. 8862, U.S.N.M.
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Genus TOLYPE Hubner.

TOLYPE JAMAICENSIS, new species.

Female.—Body g-reyish brown, the anal tuft blackif^h. Prinuiries

smoky grey; a brownish space at base; a shiiilar shade below cell at

veins 3—i; a postniedial brown shade, ver}' broad on costal margin; a

narrow marginal brown shade; fringe brown, interrupted by pale

spots at ends of veins. Secondaries thinly scaled, pale smoky brown,

palest on outer margin.

J'J.rjKiiiste.—•!() nmi.

Hahititi. Jamaica.

Type.~OAi. No. S863, U.S.N. M.

TOLYPE SEPTEMLINEA, new species.

Body white. Primaries white; a dark streak at l)ase; three ante-

medial curved grey lines; a black streak at end of cell; four postnie-

dial grey lines, forming three inward curves; a greyish marginal

shade; grey spots on fringe. Secondaries white; a dark point at end

of cell; veins faintly brownish.

E.i'parise. -~'2\) nun.

Habitat.—Castro, Parana, Brazil.

Ti/jje.—Cnt. No. 88»)4, U.S.N.M.

TOLYPE MULTILINEA, new species.

Body and wings sulphur yellow. Abdomen with dai'ker transverse

lines. Primaries with dark(>r sulphur yellow lines; three antemedial

and three postm<'dial tinely wavy lines; a subterminal and a marginal

shade, the latter with a terminal pale line interrupted by the veins;

fringe of the darker shade, with pale spots at ends of veins; a black

point at end of cell. Secondaries sulphur yellow; a faintly piler

postniedial shade. Underneath yellowish but!' with traces of the lines

as above.

Expanse.—31 mm.
Hahltat.—St. Jean, Maroni River, French Guiana.

Type,-(^^i. No. 8865, U.S.N.M.

TOLYPE COLUMBIANA, new species.

Body dark grey above, the head, collar and patagia mottled with

buff. Primaries grey, the median space darkest, preceded and followed

by two but!' lines, the antemedial lines slightly curved, the postniedial

incurved opposite cell, and below vein 3; a broad subterminal paler

grey space, marginally dentate; a pale tei-minal line and black spots

between the veins; a black spot on discocellular. Secondaries dark

grey; a paler median shade; an interrupted terminal dark line. In

this species the inner margin of primaric^s is nearly as long as costal

marp-iu.



318 I'llOVEEDlNaS OF THE XATIOXAL MUSEUM. vol. xxix.

En-panse.—37 mm.
Tlahltat.—Colombia.

2y7A^—Cat. No. 880(>, U.S.N.M.

TOLYPE AROANA, new species.

Head, thorax, and abdomen dark grey. Patagia pinkish buff. Pri-

maries dark grej^; the veins streaked with ochreous; di.scocellular

black; two antemedial and two postmedial whitish lines, wavy, and

nearly meeting on vein 2; a broad whitish subterminal shade; outer

margin and fringe pale, spotted with dark gv^y. Secondaries dark

smoky grey.

Exjxrn.'^e.—Male, 34 mm.
Habitat.—Aroa, Venezuela.

Type.—C^t. No. 8867, U.S.N.M.

TOLYPE TARUDA, new species.

Bod}' blackish; the shoulders and patagia outwardly reddish fawn.

Primaries blackish gre}'; the base and outer margin greyish brown;

two antemedial and two postmedial wavy pale lines; a subterminal

pale line; dark terminal spots; veins ochreous; a black spot on disco-

cellular. Secondaries blackish; a narrow, pale, marginal shade; fringe

.spotted with black.

The female is more of a dark grey, the lines more lunular, and the

terminal black spots larger.

Expanse.—Male, 32 mm.; female, 41) mm.
Hahitat.—St. Laurent, Maroni River, French Gruiana.

Type.—Qd^t. No. 8868, U.S.N.M.

TOLYPE NIGRA, new species.

Body black. Wings smoky black. Primaries: veins irrorated with

white; some ochreous spots on costa towards apex; traces of a whitish

antemedial and subterminal line; two black points on end of cell.

Expanse.—38 mm.
Hahitat.— St. Laurent, Maroni Kiver, French Guiana.

Tyjje.—C^t. No. 8869, U.S.N.M.

TOLYPE ANGUSTIPENNIS, new species.

Male.—Primaries very long and narrow. Body brown. Primaries

thinly scaled, irrorated with black, and slightly with white; the veins

dark; the base and inner margin dark brown, with traces of antemedial

and postmedial paler brown lines; a subterminal black shade. Sec-

ondaries dark brown, shaded with black towards outer margin.

Expanse.—39 mm

.

Habitat.—St. Jean, Maroni River, French Guiana.

Type.~Q^t. No. 8870, U.S.N.M.
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TOLYPE LEMOULTI, new species.

Body ochreous fawn color, the abdomen subdorsally blacki.sh grey.

Primaries ochreous fawn, the veins darker; the apex shaded with dark

grey; the outer margin narrowly brown, more widely so between

veins 5 and 6; a black point at end of cell; two slightly darker ante-

medial lines, very indistinct; three similar dentate postmedial lines,

the last outwardly shaded with dark grey below vein -t; the subtermi-

nal space butf, indistinctl}^ crossed by a darker line. Secondaries

yellowish, shaded with ochreous on inner margin; a l)rown terminal

line.

Ki'panse.—36 mm.
Ilahhat.—St. Jean, Maroni River, French (niiaiui.

Type.—Oiii. No. 8S71, U.S.N. M.

TOLYPE NEBULOSA, new species.

Head and collar anteriorly brown; the latter posteriorly, and the

jjatagia white, irrorated with brown. Thorax brown subdorsally.

Abdomen brown dorsally, pale grey underneath. Wings whitish

grey. Primaries: the outer half of costal margin dark grey; a black

point at origin of vein (>; two antemedial and three postmedial wavy

grey lines; a marginal grey shade. Secondaries: a dark grey shade

along inner margin; a broad marginal gre}^ shade from vein 4 to anal

angle.

Expanse.—33 mm.
IFahitat.—Maroni River, French Guiana.

Type.^C'Ai. No. 8872, U.S.N.M.

TOLYPE POGGIA, new specie?.

Male.—Body whitish butf. Primaries whitish grey; the base shaded

with pale brown; a black point at either end of discocellular; veins on

outer half brown; a wavy dark grey postmedial shade; some grey at

apex; a grey marginal spot between veins 5 and 0; a terminal white

line; fringe brown, streaked with white at ends of veins. Secondaries

light smok}^ brown; a whitish space in and below cell, also on middle

of outer margin.

Female.—Body greyish, the abdomen dorsally shaded with l)rown.

Primaries pale buff to postmedial line except a dark brown spot in cell

medially, widening below cell to vein 4 and reaching the submedian

vein; a black point at origin of vein 6; postmedial line white followed

by a brown shade, outwardly edged with dark grey; subterminal

space light grey towards base, outwardly whitish; some dark grey at

apex; a terminal tine pale line.

Expa7ise.—Male, 2-J: mm.; female, 34 mm.
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Habitat.—St. Laurent, Maroni River, French Guiana; Rockstone,

British Guiana.

Allied to T. p'lcta Felder.

Type.—Odi. No. 8873, U.S.N.M.

TOLYPE GELIMA, new species.

Body whitish buff. Abdomen with transverse brown bands.

Primaries brownish buff; veins 2, 3, and 4 black to subterminal; veins

whitish on outer margin; a fine brown antemedial and postmedial line,

rutiier indistinct, the latter incurved below cell, and followed b}^ a

browner space crossed by a wavy black line to near inner angle; a

black point at origin of vein 6; some dark grey at apex; a brown

marginal spot between veins ,5 and (i. Secondaries brown, darkest

toward outer margin, which is itself paler.

K.rpanm.—23 mm.
Ifahltat.—Castro, Parana, Bra>:il.

Type.—Q2^t. No. 8874, U.S.N.M.

TOLYPE CINELLA, new species.

Head and abdomen pale brown. Collar and thorax white. Prima-

ries buff, streaked with black on basal third and subterminal space; a

dark grey subbasal line; a fine antemedial brown line; a similar post-

medial line, angled below costa, then wavy to inner margin; a black

point at origin of vein 6; the subterminal space broadly gre>'ish,

crossed by two fine wavy black lines; a broad, white, wavv marginal

line. Secondaries light brown crossed beyond middle by a broad

dark grey shade.

E.rjmnse.—23 mm.
Ilahitat.—Castro, Parana, Brazil.

Belongs to the same group as p<x/g!<i and (jeliina.

Typje. -Cat. No. 8875, U.S. N.m!
'

Family LACOSOMID.E.

Genus CICINNUS Blanchard.

Primaries with vein 5 from middle of discocellular; 3 and 4 near

together from lower angle of cell; 6 from upper angle; 7 and 8 on

short stalk; 9 and 10 stalked; the outer margin below apex more

excavated in male than in female. The male with slight frenulum.

Secondaries with outer margin rounded; unevenly so in male; veins 3

and 4 near together from lower angle of cell; 5 from middle of disco-

cellular; 6 and 7 from a point or shortly stalked in male; 7 from cell

in female.

CICINNUS SUBMARCATA, new species.

Body grey; primaries grey to outer line; the outer margin light

brown; two small transparent superposed spots at end of cell, finely
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edged with broAvn; an inner line irregular brown shade, outwardly

angled at costa; a tine dark brown outer line, carved below co.sta at

two-thirds from ba.se, outwardly edged with grey and followed by a

line brown line which div'erges to outer margin along vein S; apex

dark grey; an oblique dark mark on costa before outer line; a darker

brown shade on outer margin from vein 5 to inner angle. Seconda-

ries: the basal half grey, the outer half light-brown; a black median

line close beyond the discal spots, which are similar to those on the

primaries; a few black scales scattered over both wings. Underneath:

primaries brown; the costa 3'ellowish, followed below by a grey shadt^;

a pale space on outer margin from vein 8 to vein 2, broadest anteriorly;

a tine dark ])rown semilunular outer line. Secondaries dark grey,

ii-rorated with black scales; an indistinct fine irregular broad outer

line.

Krpani^e.—37 mm.
ILihUat.—St. Jean, Maroni River, French Guiana.

Tyi>e.—OA.t. No. 88TH, U.S.N.M.

CICINNUS JOANNA, new species.

Thorax reddish })rown. Abdomen light brown, the anal hairs dark

brown. Wings brown, paler on medial space of primaries, somewhat
reddish at ])ase of secondaries. A dark brown nari'ow medial band,

almost black on secondaries, followed by a blackish line, formed of

clusters of l)lack scales, each scale white at its base; similar scales are

scattered over the outer space, especially on the secondaries, and they

do' not extend above vein 8 on the primaries; an indistinct black streak

at end of cell on primaries. Underneath paler brown, thinly irrorated

with black scales; a faint darker outer line shaded with black on inner

margin of secondaries and less so on costa of primaries. Fringe red-

dish brown.

Expanne.—64 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

TyjJe.—C^t. No. 8877, U.S.N.M.

CICINNUS FOGIA, new species.

Thorax light grey. Abdomen light brown above, grey below.

I'rimaries light grey to outer line, the outer margin darker grey; a

few scattered black scales; a dark spot on costa at one-third, and one

at two-thirds from base; the transparent discal spot small, angled

toward base and cut by vein 5, anteriorly edged with brown, posteri-

orly with reddish scales; the outer line blackish brown, geminate,

slightly angled at vein 8, but not extending above it; a bright red

shade on outer margin from above vein 5 to above vein 7; the outer

line closely followed by a dark brown shade from vein 7 to vein 3,

where it diverges to the inner angle. Secondaries: the inner half

Proc. N. M. vol. xxix—05 21
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light grey with a darker shade at base; the outer half brown, darkest

toward aiuii angle; the extreme outer margin greyish; the discal

•spot as on primaries; a medial geminate fine dark line; some red

scales above and near anal angle. Underneatli: primaries light brown

irrorated with black; the inner margin and an oblique shade on outer

margin from vein 2 to 4 pale gre}^; a single dark outer irregular line,

curved at costa, interrupted between veins 3 and 4; veins about end

of cell streaked with red, and the subapical red spot on outer margin

more conspicuous. Secondaries pale grey irrorated with ])lack; red

streaks above and below discal spot; an irregular interrupted brown

outer line spotted with black between veins 4 and (3; a large brown

patch at anal angle.

Mcjjanse.—4S mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

2y/i>t.—Cat. No. 8878, U.S.N.M.

CICINNUS MALCA, new species.

Thorax gre}^ irrorated with black. Abdomen above dark brown,

with transverse white shades on last three segments; underneath grey

thickly irrorated with black. Primaries dark lilacine grey, irrorated

with black scales; a small oblique transparent spot at end of cell; a tine

blackish ])r()wn outer line from costa at two-thirds from ])ase, out-

wardly oblique and angled between veins 7 and 8; the costa shaded

with light brown at apex; a dark blackish brown line from vein 7,

close to outer line, to the inner angle, thickest between veins 3 and 5,

and followed by a pale reddish brown shade from veins 5 to 8; a fine

dark marginal line from veins 3 to 8. Secondaries dark brown, paler on

the costal margin; the outer margin narrowly light brown, limited hy

a 1)lackish brown line from apex to iniier margin close to anal angle;

the discal spot transparent, slightly curved, followed b}^ a fine curved

blackish line. Underneath dark grey irrorated with black; some red

streaks on veins near discal spots; a subapical red marginal shade on

primaries.

Ej-pan.sc.—40 mm.
Ilahltat.— St. Jean, Maroni river, French (niiana.

Tyj^e.—Q^L No. 8879, U.S.N.M.

CICINNUS GILIA, new species.

Body pale fawn color. Wings fawn color, darkest beyond the line.

Primaries: an oblique transparent spot on end of cell; a dark bi-own

outer line obliquel}' curved from costa at two-thirds from base, angled

at vein 7, inwardl}' shaded with paler fawn color towards inner margin;

a small brown oblique shade above and below vein 3; fringe brown;

the margin slightly excised below vein 2. Secondaries: a dark brown

medial line inwardly shaded with pale fawn color. Underneath light
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brown. Primaries: a blackish patch beyond outer line from inner

margin to vein ?>. Secondaries pale fawn color towards base; a line

brown outer line deeply excurved between veins '1 and 5.

Expanse.—Male, 42 nun. ; female, 51 mm.
llahhdt.—St. -lean, Maroni River, French Guiana.

Type.—OAt. No. SSSO, T.S.N.M.

CICINNUS BALCA, new species.

Body and wings pale pinkish fawn color, the latter with a very few

scattered l)lack scales. Primaries: costa finely reddish brown; a tine

brown line from costa to discalspot, which is transparent, very oblique,

divided by vein 5, and l)ordered above with dark ])rovvn; a tine reddish

brown outer line, oblique from costa at two-thirds from l)ase, angled

at vein 7, close to outer margin, from which point a black line extends

to apex; some black marginal shadings at inner angle and l)etween

veins 2 and 4. The margin excised below vein 2. Secondaries with a

medial reddish brown line, followed by a cluster of black scales on vein

4; some black scales on inner margin above anal angle; the outer mar-

gin crenulate, and excised before anal angle. Underneath fawn color

irrorated with black. Primaries with markings as above. Second-

aries with a very tine outer line outwardly curved from vein 2 to vein

6; no other markings.

Expanse.—55 mm.
Ilahlfat.—Omai, British (luiana.

Ti/pe.—Cat. No. S881, L^S.N.IM.

CICINNUS MARONA, new species.

Body reddish fawn color, the al)domen thijdy irrorated with black,

and with lateral black spots; wings ochreous fawn color, tinged with

pink ]>eyond the line. Primaries: an annular black discal spot; a tine

blackish outer line from costa at four-tifths from base, slightly ol)lique,

angled at vein 7, and followed ])y some black scales near inner margin

and a row of black spots from vein 4 to inner angle. Secondaries: a

medial black line followed by black scales and a few black spots from

vein 6 to inner margin; a cluster of black scales on inner margin

towards base. Underneath light brown. Primaries: a black discal

streak; the outer line lunular, interrupted Ixtween veins 4 and 7,

followed ])elow vein 4 ))y black spots. Secondaries: traces of a black

outer line; some scattered l)lack scales.

Expanse.—51 mm

.

Haly'dat.— St. Jean, Maroni River, French (iuiana.

A specimen, evidently of this species, is brown, with the black irro-

rations much more pronounced.

Type.—C%i. No. 8882, U.S.N.M
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CICINNUS EUGENIA, new species.

Body und wings olivaceous grey. Primaries: costa finel}' yellowish;

a transj)areiit spot at end of cell, outwai'dly indentate, edged with

])rown; a brown outer line from vein 7 to inner margin, shaded on

either side with fawn color; an indistinct, tine, oblique, greyish line

from costa to outer line at \'ein 7; the outer margin slightly paler.

Secondaries: a medial brown line similar to the outer line on prima-

ries, rnderneath somewhat darker; the outer line on primaries less

distinct, followed at inner angle by a black space. No markings on

secondaries.

ExjKinse.—41 mm.
Halntat.—St. Jean, Maroni River, French Guiana.

Type.—G2ii. No. 8883, U.S.N.M.

CICINNUS MALOBA, new species.

Primaries with vein H stalked with S. In the female vein 7 is

absent. Body dark brown, shaded with violaceous; some grey hairs

on anal segment. Wings dark violaceous brown; base below cell

reddish ])rown; a transparent spot at end of cell, cut by vein 5; an

indistinct huuilar outei' line, followed below vein o ])y a large light

grey spot on which a parallel lunidar line is visible; the apex grey;

two rows of minute grey spots between veins 4 to 7 separated by three

yellowish larger spots. Secondaries with a round vitreous spot at end

of cell; some gre}^ at apex and on inner margin above anal angle.

Underneath ver\" similar; less grey at apex of primaries; an indistinct

submarginal lumilar line on secondaries. The female has a more
pronounced outer line on both wings, and underneath the lines are

submarginal.

Expanse.—Male, 43 mm.; female, 56 mm.
Ilahitat.—St. ffean, Maroni River, French Guiana.

Described from 2 males and 1 female.

Tijpe.—Q,2X. No. 8884, U.S.N.M.

CICINNUS VITREATA, new species.

Male.—Primaries vvith vein 6 stalked with 7 and 8. Body pale

grev, thinly irrorated with black. Wings lilacine grey; a few scat-

tered l)lack scales; some red scales at origin of vein 2; a wavy, irreg-

ular, l)lack median line; a vitreous spot at end of cell cut by vein 5,

and transversely divided by a brown line; the outer line tine, black,

wavy, interrupted above vein 4; a black spot on costa at two-thirds

from base; a reddish marginal shade betwe ;ii veins 6 and 8. Second-

aries with the discal vitreous spot larger, closely followed by an indis-
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tinct blackish line; .some red scales below spot. Underneath the red

markings are more distinct and partl}^ extend on the veins.

Expanse.—4(» mm.
Ifahitat.—St. Jean, Maroni River, French Guiana.

7y/;t'.—Cat. No. 8885, U.S.N.M.

CICINNUS UNALCA, new species.

Primaries narrow, acute, falcate. Secondaries triangular. Thorax-

light reddish brown. Abdomen light brown. Wings fawn color

tinged with reddish brown at base; outer margin dull olivaceous

l)rown; a few scattered black scales. Primaries: a black discal point

at end of cell; a tine brown outer line hardly visible al)()ve vein 6,

followed b}' a dark brown shade ii'rorated with Mack scales, and which

extends to costa. Secondaries: a brown medial line followed by

clusters of black scales. Underneath light brown, becoming darker

on outer margins; a l»lack discal spot on primaries.

Expanse.—55 mm

.

llah'ddi.—Omai, British Guiana.

Tyjje.-OAi. No. 8886, U.S.N.M.

CICINNUS PARTHA, new species.

Primaries hardly falcate; the inner angk; slightly excised. Sec-

ondaries produced at vein 5, wavy above it, straight below it. Body

and wings light brown; the outer margins paler. Primaries: a small

yellowish spot at end of cell; a darker outer line anghul at \v\\\ 8; a

))lack spot on line between veins 8 and 10; the line is indistinctly

shaded outwardly with fawn color. Secondaries: the line as on pri-

maries from costa at apex to inner margin near angle. Underneath

the secondaries and outer margin of primaries are more greyish, thinly

irrorated with black scales.

Exjuiiise.—8i> mm.
II(ih!f((f.—St. flean, Maroni River, French Guiana.

7)/7v.—Cat. No. 8887, U.S.N.M.

CICINNUS ENTHONA, new species.

Primaries somewhat falcate, excised at inner angle. Head, collar,

and abdomen light reddish brown. Thorax pale fawn color. Pri-

maries brown; the median space mottled with lilacine; a minute lila-

cine spot at end of cell, divided by a dai'k line; the outin- line nearly

straight and parallel to outer mai'gin from costa to inner margin, fine,

vei'y dark brown; a lilacine shade on outer margin between veins 3

and (). Secondaries: a tine dark medial line; the base irrorated with

lilacine. Underneath l^rown; a submarginal lunular line, shaded with

lilacine on either side; a black discal streak on both wings; a large

black spot between veins 8 and !(• before apex.
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Expanse.—44 mm.
llahitat.—St. Jean, Maroni River, French (luiana.

Type.—QyX, No. 8888, U.S.N.M.

CICINNUS CAUDINA, new species.

Primai'ies somewhat falcate. Secondaries prolonged at anal ang-le.

Body brown. Primaries brown to outer line, which is white and nearly

straight from costal to inner margin; a black streak at end of cell; the

outer margin reddish brown, shaded with iilacine gre}" at apex. Sec-

ondaries reddish brown; a medial roseate line; some black hairs at

anal angle. Underneath dull reddish bi'own; black diseal streaks.

Primaries: a large subapical velvety bi'own space, limited by a white

line from apex along vein 10, inwardly curved and then outwardly

curved at veins 3 and 4, an indistinct line white su})marginal line on

secondaries.

Expanae.—32 mm.
[lahitat.—St. Jean, Maroni River, French Guiana.

Type.--C2it. No. 8889, U.S.N.M.

CICINNUS ALTHEA, new species.

Vein 5 on primaries near lower angle of cell. Body and wings

light reddish brown, thinly irrorated with black scales. Primaries: a

darker streak below vein 2; a dark streak from middle of costa along

vein 6; veins 2 and (> slightly paler than ground color; the outer line

black, thick, strongly angled at v-ein 7 near outer margin, followed by

a grey shade and a liner ])lack line, which diverges to apex above--vein

7. Secondaries: a median black line, followed by an indistinct black

shade from costa to vein 5, where it diverges to anal angle. Under-

neath the primaries have the lines the same as above; on the second-

aries the outer line is dark brown, irregular. The primaries are fal-

cate, slightly produced at vein 3. The secondaries have the anal angle

somewhat produced.

Expanse.—42 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—OAt. No. 881)0, U.S.N.M.

CICINNUS PATELLA, new species.

Wings broad: primaries acute, hardly falcate; male with frenulum.

Wii'igs light reddish 1)rown, strongly shaded with Iilacine on the inner

side of outcn- line, and on the outer margin. Primaries: a Iilacine

oblique streak at end of cell; the outer line black, outwardly bordered

with Iilacine grey, from vein 10 to inncn- margin. Secondaries: a

medial ))lack lin(\ followed l)y a finer l)lack line. Underneath brown

shaded with Iilacine; the lines wavy and curved.
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Kfjxinse.—33 mm.
Habitat.—St. Jean, Maroiii River, French Guiana.

Type.—C^t. No. 8891, U.S.N.M.

CICINNUS ANOCA, new species.

Wings In-oad. Primaries falcate, excurved at vein 3; male with

frenuhmi. Body and wings olivaceous brown. Primaries darker at

apex, and on outer margin between veins 3 and 8; a dark streak at end

of cell; a dark brown, fine, outer line from vein 10 to inner margin,

followed by an olivaceous brown shade, darker than ground color.

Secondaries with similar lines slightly curving towards anal angle.

Underneath olivaceous brown. Primaries: a distinct black discal

spot; a large velvety brown marginal space from apex to vein 3, lim-

ited by a curved roseate line, and containing a roseate line below

vein 10.

Expanse.—3-1: mm.
Ilahltat.— St. Jean, Maroni River, French Guiana.

Type.—C?it. No. 8892, U.S.N.M.

CICINNUS ESPERANS, new species.

Body and wings grey, slightly irrorated with black scales. Wings
broad, the primaries hardly falcate, the secondaries somewhat pro-

duced at anal angle. Primaries: the outer margin shaded with pale

brown; a semitransparent spot at end of cell cut by vein 5; an outer

lunular dark brown line interrupted between vein 6 and costa, fol-

lowed by two small ))rownish spots above veins 3 and 4. Secondaries

shaded with pale brown except at base; an indistinct outer darker

lunular line. Underneath the primaries are browner, the secondaries

greyer than above; and the outer line more distinct, but interrupted.

Expanse.—30 mm.
Habitat.—Espiritu Santo, Brazil.

7>^>^.—Cat. No. 8893, U.S.N.M.

CICINNUS LANTONA, new species.

Body greyish fawn color. Wings pale reddish brown. Primaries:

basal two-thirds of costa whitish; the inner margin paler; a whitish

oblique shade from costa across end of cell; a grey shade beyond cell

to outer line, between veins 4 and (>; a fine outer dark brown line

from vein 8 to inner margin, connected with costa by an oblique fine

and indistinct reddish brown line; apex dark brown, with a white

streak below vein 10; a white line from vein 8 close to outer line to

vein 5, then to outer margin at vein 2; the outer margin otherwise

grey. Secondaries paler at base; a fine reddish brown outer line,

dentate towards inner margin. Underneath the secondaries are paler
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iiiid all the markings are less distinct; on the primaries a black discal

spot.

Expmise.—Male, 34 mm.; female, 40 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

In this species there is a frenulum; the wings are broad, the pri-

maries with the apex produced.

Ti/pe.—Cnt No. 8894, U.S.N.M.

CICINNUS LUCARA, new species.

Same shape as P. lantona Schaus, and also with frenulum. Bod}"

grey, shaded with brown. Primaries: base greyish brown limited b}'

an indistinct, irregular, reddish brown line; the costa whitish to outer

line, which is deep velvety brown, strongly angled at vein 8; the median

space is light brown with some reddish markings below vein 3 and

above veins 6, 7, and 8; apex and outer margin gre}^; a white streak

below vein 10, and a white line inwardly curved from vein 8 to outer

margin at vein 2; a gre^'ish spot at end of cell. Secondaries gre3^ish,

irrorated with black scales on inner margin; a reddish brown median

shade, widest on inner margin and crossed by a dark velvety brown
line. Underneath greyer, with reddish shades beyond cell on prima-

ries and on anal angle of secondaries; the lines liner, except on costa

of primaries.

J^xpaiiHe.—34 mm.
Habitat.—St. Jean, Maroni River, French (ruiana.

Type.—C2.t. No. 889.5, U.S.N.M.

CICINNUS LOLA, new species.

Wings broad, apex hardly falcate, inner angle of primaries and

outer margin of secondaries denticulate. Bod}' and wings grey, thinly

irrorated with black scales. Primaries; a fine brown outer line,

slightly angled at vein 7; a vitreous spot at end of cell, inwardly

shaded with brown. Secondaries: a fine median brown line. Under
neath gre}^ thinl}^ irrorated witli black scales.

Expanse.—31 mm.
Habitat.—St. Jean, Maroni River, French (xuiaiia.

Type.—(^^t. No. 8896, U.S.N.M.

CICINNUS ROSEA, new species,

Male.—With frenulum. Primaries falcate, incised above and Ijelow

vein 2. Secondaries slightly crenulate. Head, collar, and abdomen
above pale reddish brown. Thorax and liody undcrneatli roseate.

Wings very pale brown, sutl'used with roseate on )»asal half and with

a few scattered black scales; a faint trace of a fine darker outer line;

fringe black at base, outwardly reddish brown.

Expaniie.—36 mm.
Hahitat.—St. Jean, Maroni River, Frencii (ruiana.

Type.—C^i. No. 8897, U.S.N.M.

1
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CICINNUS VALVA, new species.

Primiiries falcate, incurvod l)el(>\v apex and vein 3. Secondaries

slightly angled at vein 8. Wings dark greyish brown in the male,

brown in the female. Primaries: a fawn color outer line, angled

below vein S, inwardly shaded with dark l)rown. Secondaries with a

similar straight median line. Underneath paler, the line on primaries

slightly curved and wavy to vein 3, then inwardly oblique and slightly

wavy. Secondaries with the line outcurved between veins 3 and 5.

Expanse.—Male, 27 mm.; female, 29 nmi.

Ilahitat.—St. Jean, Maroni River, French (xuiana.

Type.—O^S.. No. 889S, U.S.N.M.

CICINNUS NARGA, new species.

Frons, thorax, and basal half of abdomen doi'sally violaceous.

Abdomen dorsally reddish brown on last segments; anal tufts black.

Collar shaded with fawn color. Primaries violaceous, thinly irro-

rated with black scales; a large pale reddish brown spot at end of

cell, and a smaller one between veins 2 and 3, partly outlined with

darker violaceous; the veins darker from cell to outer line; some red-

dish brown on costa beyond the cell; a dark o)>litiue line from costa

at three-fourths fi'om base to the outer line, whicii is ])lackish and

curves along" vein 8 to inner marg'in; the apex blackish; the outer

margin whitish, shaded with reddish brown terminally; submarginal

clusters of ))lack scales. Secondaries violaceous, mori^ thickly irro-

rated with black; a dark outer line from costa near apex to just al>o\e

anal angle; outer margin paler, slightly mottled with white and with

a row of small black spots on veins. Underneath paler, the lines as

above.

Expaniie.—32 mm.
Ilahitat.—60 miles up the Maroni Kiver on the Dutch (luiana side.

Type.—C^t. No. 8899, U.S.N.M.

CICINNUS LEMOULTI, new species.

Head and collar pale reddish. Thorax roseate fawn color. AIkIo-

men pale roseate ))rown. Primaries acute, falcate, roseate fawn color,

thinly irrorated with black scales; the costa olivaceous fawn color;

some blackish stria? forming an indistinct median shade; a transparent

spot at end of cell, crossed b}^ vein 5; a dark brown outer lin(> angled

at vein 8, outwardly shaded with reddish ])rown })elow vein 8, and

followed by a dull brownish shade below vein 4. Secondaries: the

base roseate fawn color somewhat shaded with brown; a dark brown
medial line; the outer margin roseate brown at apex, otherwise dark

reddish, especiall}' at anal angle. Underneath: primaries reddish; the

outer line black, curving from vein 8 to outer margin at vein 3; ])el()\v

this to inner angle broadlv roseate. Secondaries roseate irrorated
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with black; the anal angle broadly, the outer margin narrowly, dark

reddish brown.

Expanse.—45 mm.
TLihitat.—St. Laurent, Maroni River, French Guiana.

Named after Mr. Eugene Le Moult, to whom I am indebted for

many new species and great hospitality during my visit to French

Guiana.

Type.—Q^t. No. 8900, U.S.N.M.

CICINNUS FRATERNA, new species.

Body lilaeine buti' irrorated with light brown. Wings lilacine bufl'

irrorated with grey. Primaries: a tine brown antemedial line; an

oblique hyaline spot beyond cell, edged with brown, darkest anteri-

orly; an outer line oblique from costa to near outer margin, then

inwardly o))lique to inner margin at two-thirds from base, dark brown,

inwardly shaded with butf ; a dark wavy line marginally from veins

4 to 2, and one from vein 2 to inner angle. Secondaries: a dark brown

line inwardly shaded with butf just beyond middle. Underneath, this

dark line on secondaries is very indistinct, and is followed b}' a line

dark subterminal line, outwardly curved between \'eins 2 to 5.

Expanse.—57 jnm.

Habitat.—St. Laurent, Maroni River, French Guiana.

This species is closely allied to C. stn'gifcra Feldei', but in that

species the line on secondaries below is quite ditierent.

Tijpe.—C?ii. No. 8901, U.S.N.M.

CICINNUS CUNONA, new species.

Body and wings brown, the latter tinged with olivaceous. Prima-

ries: a dark spot at end of cell; a dark outer line from costa at three-

fourths from base, angled at vein 7, then to near middle of inner

margin. Secondaries: a dark antemedial line. Underneath similar

but slightly paler.

Exjxmse.—43 nmi.

TLihitat.— '^i. Jean, Maroni River, French Guiana.

Type.- Cat. No. 8902, U.S.N.M.

Genus LACOSOMA Grote.

LACOSOMA OTALLA, new species.

Male.—Head and collar pale vermilion. Body light gre3\ Wings

light grey, thiidy irrorated with black. Primaries: the costa finely

reddish; vermilion shades in cell, below it, and slightly beyond it

below costa; a black streak at end of cell; the outer half of wing-

darker grey, with traces of a geminate wavy outer line, terminating

on costa in a small dark brown spot. Secondaries shaded w^ith brown
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at apex; a niiiuite black cliscal point. Underneath the vermilion

shades on primaries become bright red.

Expanse. —30 mm.
Ilahitat.—St. -L/aurent, Maroni River, French Guiana,

Type.—Q2X. No. 8903, U.S.N.M

Family DALCERID.E.

SYNOPSIS OF GENERA.

Fore wings without accessory cell; antennae witli a jiroininent scale tuft at tip.

Fore wings with vein 1 1 arising from the cell.

Veins 7, 8, 9, and 1 on separate stalks Ikdcera

Veins 8 and 10 absent.

Veins 7 and 9 stalked; 8of thehind wings separate from thesubcostal . . Pantmuja

Veins 7 and 9 sejiarate; 8 of the hind wings broadly joined to subcostal. . Minonoa

Fore wings with vein 11 stalked witli 9 and 10.

Vein 6 arising below the discal vein Dalcerina

Vein (i arising above the discal vein Mincuraga

Fore wings with accessory cell; antennaj without scale tuft.

Veins 9 and 10 long stalked but distinct Arraga

Veins 9 and 10 coincident or nearly so.

Hind wings ovate, rounded Daleeridcs

Hind wings trigonate, inner margin long.

\'ein <S of hind wings running close to subcostal Epipiuconla

Vein S broadly joined to subcoi^tal.

Fore wings with the cell normal, discal veins in line, upper gdge of cell and
vein 11 parallel to costa Aii(icr<((/<i

Fore wings with up})er half of t-ell and accessory cell retracted, accessory

cell forming a projection into tiie subcostal interspace Acragopsis

Genus PARACRAGA Dyar.

PARACRAGA INNOCENS, new species.

I^od}^ bufi' white, ^^'ino•s white. Primaries thinly irrorated with

dark brown scales in cell, on inner maroin," outer half of costal mar-
gin, and on outer margin; costa pale buff; a black point just before

middle of inner margin; a cui'ved black line from costa across end of

cell, followed l)y a dark postmedial line curved to vein 3, then wavy
to inner margin; the outer margin clouded with light brown below

vein 6; some terminal dark points.

Exparise.—18 nun.

TIaMtat.—St. Laurent, Maroni River, French Guiana.

Type.—Cat. No. 8;>04, U.S.N.M.

Genus MINACRAGA Dyar.

MINACRAGA DISCONITENS, new species.

Palpi dark brown tipped with pale l)uti'. Antenna' buti' tipped with

black. Head and abdomen pale buH. Thorax light brown; the
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pataoia dark violaceous brown. Primaries pale metallic buff, except

on margins which are dull; abroad dark brown.streak at base of inner

margin; a black point at end of cell; a subterminal wavy brown line,

followed 1)}' metallic buff spots between veins 3 and 5, which are again

follow(>d by a dark brown marginal shade; the lobe on inner margin

light brown. Secondaries creamy buff; the outer margin shaded with

blackish brown, chiefly towards anal angles.

Exjxmse.—30 mm.
Habitat.—Maroni River, French Guiana.

Type.—Cat No. 8905, U.S.N.M.

Genus MINONOA Dyar.

MINONOA PERBELLA, new species.

Body orange above, paler underneath. Primaries: basal half yel-

low, partly irrorated with brown; an antemedial brown line; outer

half dark brown, irrorated with orange beyond cell; a yellow point at

apex; a geminate darker terminal line divided by some orange spots.

Secondaries orange; the outer margin broadly shaded with black.

E,fpanse.—i^l mm.
Habitat.—Petropolis, Brazil.

Type.—Cvit. No. 8906, U.S.N.M.

Genus ACRAGOPSIS Dyar.

ACRAGOPSIS FLAVETTA, new species.

Body ochreous yellow. Tiie wings citron yellow, the veins in

primaries slightly darker.

Expanse.— 16 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana.

7yji>e.—Cat. No. 8908, U.S.N.M.

Genus ACRAGA Walker.

ACRAGA INFUSA, new species.

Head and abdomen deep yellow. Thorax orange. Primaries deep

yellow, the margins and a streak along median and vein 4 orange.

SecondaHes deep yellow, shading to orange at anal angle.

Expanse.— 19 nnn.

Habitat.—St. Laurent, Maroni River, French Guiana.

Type.—Cai. No. 8907, U.S.N.M.

ACRAGA ANGULIFERA, new species.

Body pale lemon color. Wings pale lemon color, the costal mar-

gins palest. Primaries: a dark brown inwardly angled line at end of

cell; a subterminal l)rownish shade l)elow vein 7, incurved to vein 2,
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then straight to inner margin. Secondaries a brown terminal line at

anal angle.

Expanse.—21 mm.
Hahitat.—St. Jean, Maroni River, French (luiana.

Type.—Qvii. No. 8!>09, IT.S.N.M.

Genus EPIPINCONIA Dyar.

EPIPINCONIA UMBRIFERA, new species.

Body above light brown, underneath white; collai' mottled with

white. Wings white. Primaries: the markings pale l)rown; a point

at end of cell; a broad postmedial shade, extending to fringe between

veins 3 and 5; a narrow shade along inner margin to postmedial. Sec-

ondaries a pale brown shade at anal angle, extending on to fringe.

ExjMinse.—22 mm.
Habitat.—St. Jean, Maroni River, French (niiana.

Type.—Qiii. No. S!»10, U.S.N.M.

Family AIDID.F.

Genus BRACHYCODI LLA Dyar.

BRACHYCODILLA PERFUSA, new species.

Palpi dark brown behind, whitish in front. Frons whitish, later-

ally dark l)rown. Vertex light brown. Collar dark ])r()wn in front,

whitish behind. Thorax olivaceous brown; i)atagia whitish, streaked

with bull'. A])domen roseate; a dark brown subdorsal patch at base.

Primaries: whitish in and l)elow cell, otherwise thickly irrorated with

dark gre}', with a l)lackish postmedial curved shade; an antemedial

dark spot below cell. vSecondaries roseate; the outer margin black.

Expanse.-—25 mm.
Hahitat.—St. Jean, Maroni River, French Guiana.

Type.—C2.t. No. 8911, U.S.N.M.

Family MEGALOPYGID^E.

SYNOPSIS OF GENERA.

Hind wings with vein 8 joined to subcostal to near, or beyond end of cell.

Fore wings with veins 4, 5 separate.

Hind wings with 'A, 4 stalked or from a point.

Branch of vein 1 on fore wings distinct (Airama

Branch of vein 1 on fore wings obsolete Suli/rJira

liind wings with veins :!, 4 separate.

Frennluin distinct, vein 10 usually stalked.

Fore wings with vein 7 arising after 9.

Wing sliape normal Trosi<t

Outer margin bent parallel to costa Edehesm

Fore wings with vein 7 before 9 Thosrora
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Frenulum weak, vein 10 usually from the cell.

Antenna' over half the length of fore wings Lagoa

Antenna' less than half the length of fore wing Megalopyye

Fore wings with veins 4, 5 stalked ' McKocia

Hind wings with vein 8 joined to the sul)costal narrowly centrally, or not over two-

thirds of the cell.

Hind wings with veins 3, 4 stalked.

Veins 4, 5 of fore wings separate.

Wings rounded; antennae less than half the length of fore wings Cijclara

Wings less rounded; antenn;e over half the length of fore wings AitarcIiyJus

Veins 4, 5 of fore wings stalked - Gois

Hind wings with veins 3, 4 separate.

Fore wings rounded OcliromiiKt

Fore wings pointed PodaUa

Genus CARAMA Walker.

CARAMA IMPARILIS, new species.

Antennae ochreous. Palpi and frons l)lackisli brown; white hairs at

base of autennt^; vertex pale 3'ellow. Collar and thorax dark grey;

patagia white. Abdomen brown, black above, whitish underneath; a

subdorsal patch at base, and anal hairs pale yellow. Primaries grey;

the costa, veins and fringe white; a faint whitish shade from cell at

vein 2 to inner margin. Secondaries darker grey; the fringe white;

a whitish spot at end of cell.

Expanse.—24 mm.
Habitat.—vSt. Jean, Maroni River, French Guiana.

Type.—C'Ai. No. 8012, U.S.N.M.

CARAMA FLAMMICORNIS, new species.

Body white. Tarsi, mid and fore tibiic black; a dark spot on fore

coxa?; frons dark brown and grey. Antenni« red. Wings white; the

costa of primaries finely black.

Expanse.—27 mm.
Ilahitat.—Geldersland, Surinam River, Dutch Guiana.

Tijpe.—OAt. No. SOlS, U.S.N.M.

Genus TROSIA Hubner.

TROSIA PULCHELLA, new species.

Body ochreous. the thorax mottled with roseate. Antenn.e and

tarsi black. Pritnaries ochreous, shading to brown and then oliva-

ceous grey terminally; a black streak in cell below subcostal followed

by a roseate patch. Secondaries reddish ochreous; the outer m:irgin

i)r()adly smoky black from vein 2 to apex, underneath i-eddish ochre-

ous; the outer margins t)roadly smoky black.

Expanse.—29 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Q^X. No. 8914, U.S.N.M.
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TROSIA MIRABILIS, new species.

Body white; frons black; antoiuuv and ^'el•tex bright red; mid and

fore legs brown; anal hairs black. Wings white; costal margin of

primaries black.

E.i'panse.— ?>!, mm.
Hahitaf.—Colombia.

Type.—QyX. No. SOlo, U.S.N.M.

TROSIA IGNICORNIS, new species.

Bod}^ and wings wliitc. Mid and fore legs mottled with l)lack.

Antennge: the shaft crimson; the pectinations ochreous.

Ea-pa/nse.—21 mm.
Hahltat.—St. Jean, Maroni River, French (xuiana.

Ti/pe.—C2.t. No. 891(5, U.S.N.M.

TROSIA INCOSTATA, new species.

Head, abdomen, and legs reddish; tarsi black, spotted with white.

Collar and thorax yellowish buff, the latter spotted with red. Prima-

ries greenish yellow; a postmedial row of black spots. Secondaries

roseate. Underneath dull roseate. In this species the costa of pri-

maries is of the same color as the wing.

Expanse.—3-1 mm.
Habitat.—Merida, Venezuela.

Type.—C2it. No. 8917, U.S.N.M.

TROSIA PURENS, new species.

Body white; face, tarsi, fore tibi{\?, and coxa? black. Wings silvery

white. Primaries with the costa finel}^ black, which does not reach

apex.

Expanse.—36 mm.
Hahltat.—St. Jean, Maroni River, French Guiana.

Type.—Cfit. No. 8918, U.S.N.M.

Genus EDEBESSA Walker.

EDEBESSA CIRCUMCINCTA, new species.

Head and thorax black, irrorated with white scales. Tarsi red, irro-

rated with white hairs. Abdomen red above; the basal segment black;

underneath black. Primaries dark mouse grey; a red line along basal

third of costa, then below costa and along vein 7 to apex. Another
red line from base of costa to inner margin near angle, then up to vein

5 on extreme margin; the outer two-thirds of costa and the outer

margin below vein 5 black; fringe between vein 5 and apex yellowish.

Secondaries blackish; the outer margin broadly red, except a black

line on extreme margin and fringe between vein 3 and anal angle.
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J^xpans/i.—41 mm.
Habitat.—St. Jean, Maroni River, French Guiana.

Type.—Cat. No. 8919, U.8.N.M.

KDEBESSA LANGUCIATA, new species.

Head, legs, and thorax l)lack, the latter irrorated with lilacine white

scales. Abdomen red, dark l)rown at base; anal segment light l)rown.

Wings black, the markings red. Primaries: a large annular sjjot at

))ase from subcostal to submedian; a quadrate spot from vein 3 to costa,

tilled in with black which is crossed b}' the discocellular; a red line

from outer costal angle of this spot to ))el<)w apex, then forming large

subterminal lunules betsveen the veins to vein 3, and below it twice

angled to submedian where it joins the basal spot; a medial lunular

spot on inner margin below the su])median. Secondaries: cell red;

from lower angle of cell a line extends towards costa at its middle,

follows below costa to near apex and forms a subterminal lunular line

along the outer margin. Underneath similar.

Expanse.—57 mm.
Hahifdt.—St. Jean, Maroni River, French Guiana.

Type.—C2it. No. 8920, U.S.N.M.

EDEBESSA MEGALOPYGiE, new species.

Antennte white. Frons and body underneath black. Vertex citron

yellow. Thorax olivaceous brown. Abdomen above dark brown; a

subdorsal basal citron yellow patch. Primaries dark grey with long-

curly hairs as in Megalopyge., which becomes olivaceous brown at

l)ase and along inner margin; the apex and outer margin golden oliva-

ceous bufl'. Secondaries dark gre}^; the outer margin narrowly and

fringe golden olivaceous buff.

Expanse.—48 mm.
Ilahitat.—St. I^aurent, Maroni River, French Guiana.

Type.—C^it. No. 8921, U.S.N.M.

Genus MESOCIA Hiibner.

MESOCIA LORNA, new species.

Antenna^ and frons buff'. Vertex white. Collar and thorax pale

sulphur yellow. Abdomen black above; anal hairs grey; a subdorsal

basal patch like thorax. Primaries: costal margin, cell, and a space

below it whitish; some pale yellow at base and along inner margin;

outer margin below vein 7, broadly pale grey, crossed l)y dark ))rown

veins, and with long darker gre}' streaks between the veins; some

yellowish postmedial points on veins. Secondaries grey, darkest along

the inner margin; a little white on outer margin; the veins darker, and

traces of darker streaks between the veins.

\
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Expanse.—25 mm

.

Habitat.—8t. Jean, Maroiii River, French Guiaiui.

Type.—Q^i. No. 8922, U.S.N.M.

MESOCIA TERMINATA, new species.

Antenna? creamy l)utt'. Frons l)rown; vertex white. Colhir and

thorax darkgre}". patag'ia white. Abdomen black; anal hairs white;

a white ventral line. Legs white; tarsi pale l)rown. Primaries grey;

the costa finely light brown; apex whitish; outer margin below vein 7

broadly light brown, crossed by black veins and fine black streaks

between the veins; a faint subterminal white shade; a postmedial den-

tate srhade, where the grey and brown meet. Secondaries black; the

outer margin below apex creamy white.

Expame.—27 mm.
Habitat.—St. Jean, Maroni River, French (ruiana.

Type.—C^t. No. 8928, U.S.N. M.

Genus CYCLARA Schaus.

CYCLARA BRUNNEIPENNIS, new species.

Body dark brown. Antennte olivaceous brown. Wings dark golden

brown. Primaries: a dentate whitish postmedial line from vein .5 to

inner margin; a subterminal darker brown spot at vein T.

Expanse.—16 mm.
Hahitat.—Petropolis. Brazil.

Type.—C'dt. No. 8924. r.S.N.M.

CYCLARA OBSCURA, new species.

Palpi and frons dark brown. Vertex dark velvety brown. Thorax

and abdomen greyish brown. Wings light greyish brown. Primaries:

a broad, difiuse, dark brown postmedial shade, partly edged by wavv
whitish lines; a black spot at ])ase; a subterminal black spot at vein 7.

Expaniie.—17 mm.
Habitat.— St. Jean, Maroni River. French (Juiaiia.

TyjM.—C'At. No. 8925, U.S.N.M.

CYCLARA AMARGA, new species.

Body black. Alxlomen tinged with grey laterally. Primaries

brownish black; the apex broadly, the outer margin narrowly light

greyish butf; a postmedial whitish line, oblique from costa at two-

thirds from base to vein 5, then deeply dentate to \'ein 2, and wavy to

inner margin, sepaiutes the dark and liglit [)(>rti()iis: a marginal row of

triangular blackish spots, preceded at vein T by another spot. Sec-

ondaries smoky l)lack, becoming paler on outer margin.

Proc. N. AL vol. xxix—05 22
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Expa7ise.—22 mm.
Habitat.—St. Jean, Mai'oni River, French Guiana.

Ti/j?e.—Cat No. 8926, U.S.N.M.

Genus GOIS Dyar.

GOIS NIGRESCENS, new species.

Bod}^ and legs black; tarsi tipped with white; a fine subdorsal

whitish line on abdomen; anal hairs whitish. Primaries black; the

apex broadly pale bull'; the black space limited by a white line, oblique

fi'om costa at two -thirds from liase to yein 4, then lunular and deeply

indentate at vein 2, followed by black marginal spots between inner

margin and vein 4; a subterminal black point at vein 7. Secondaries

black, thinly scaled; the outer margin pale bulf.

Mt'jxmse.—23 mm.
Hah ifat.—Omai, British Guiana.

Type.—C^X. No. 8927, U.S.N.M.

Genus PODALIA Walker.

PODALIA MAJOR, new species.

Antenna?, frons, legs, and a])domen brown, the latter banded with

white. Collar whitish in front, olivaceous brown behind. Thorax

mottled olivaceous brown and white. Primaries white, the markings

light olivaceous brown; a small black spot at base below median; a

a broad median shade, darkest along upper portion of cell, crossed bj^

whitish shades between the veins and limited by a broad white post-

medial line, which is followed by cuneiform streaks and spots; a ter-

minal row of spots between the veins. Secondaries white; space

below cell and inner margin shaded with olivaceous brown; some faint

terminal spots.

Expmise.—Male, 65 mm.
TIabitat.—Merida, Venezuela.

Type.—Cat. No. 8928, U.S.N.M.

PODALIA MULTICOLLIS, new species.

Antenniv: shaft black, pectinations light brown. Frons. legs, and

body underneath light brown. Vertex and tegula? white, the latter

edged with dark brown. Thorax brown edged with white in front.

Abdomen brown, banded with white. Primaries white, the cell and

space below it streaked with grey; costa streaked with black for two-

thirds from base; a black streak along median to end of cell; an oblique

black shade from cell at vein 2 to near inner angle; discocellular black;

the veins on outer portion edged with light greyish brown; fringe

brownish. Secondaries white; inner margin ])roadly pale l)rown;

frine-e similar.
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Expanse.—Male, 31 mm.
Habitat.—St. Laurent, Maroni River, P'reuch Guiana.

Type.—C-ai. No. 8929. U.S.N.M.

PODALIA THANATOS, new species.

Antenna and body black; some brownish transverse shades on abdo-

men. Tarsi tipped with pale buff. Primaries black; the apex and

outer margin grey white, crossed by pale olivaceous brown veins; a

subterminal row of black spots. Secondaries: base and inner margin

broadly black, otherwise gre}' white crossed b}^ pale olivaceous

brown veins.

Expanse.—31 mm.
Hahitat.—Omai, British Guiana.

Type.—C^i. No. S930. U.S.N.M.

PODALIA HYALINA, new species.

Frons, legs, and thorax dark brown. Vertex and collar ocherous.

Abdomen black; anal hairs ocherous. Wings hyaline. Primaries,

the veins and costal margin light brown; some darker brown at base

and along inner margin. Secondaries: the inner margin broadly

shaded with blackish brown.

Expanse.—30 mm.
Hahitat.—Petropolis, Brazil.

Type.—Qsi. No. 8931, U.S.N.M.

Family COSSID.E.

SYNOPSIS OF GENERA.

Male antennfe bipectinate on basal half, the tip simple.

Hind wing with vein 8 free.

Hind wing witli veins 4 and 5 from a point Azygophleps

Hind wing with veins 4 and 5 separate Xyleutes

Hind wing with vein 8 joined to the subcostal by a bar at end of cell Zeuzera

Male antennae unipectinate, one row reduced to serrations.

Hind wings with vein 8 free Hemipecten

Male antennae simple, flattened.

Hind wings with vein 8 joined to sul)COstal by a l)ar Miacora

Male antennte bipectinate or biserrate to the tip.

Hind wings with vein 8 joined to the subcostal by a bar.

Sexes dimorphic; subcostal l)ar oblique Prionoxystus

Sexes similar.

Hind wings with veins 6, 7 from a point or stalked.

Wings broad ; subcostal bar oblique Acossus

Wings narrow, subcostal bar erect Girira

Hind wings with veins 6, 7 separate at origin.

Vein Ic. of fore wings present.

Frenulum distinct Ravigia

Frenulum ol)Solete Philanglaus

Vein Ic. of fore wings obsolete Langsdorfiu
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Hind wings with vein 8 free.

A(^cessory cell absent.

Veins 7 and 8 stalked, 9 from the cell Lentagena

Veins 8 and 9 stalked, 7 from cell or nearly so Trigena

Accessory cell present.

Fore wings with vein 11 from the discal cell.

Wings broad and ample Cossus

Wings narrower, more produced Ilypopta

Fore wings with vein 11 from the accessory cell.

Vein Ic. of fore wings present; palpi moderate Cossula

Vein Ic. absent; palpi very long, deflexed, hairy Acousmaticus

Genus HEMIPECTEN Dyar.

HEMIPECTEN ECPARILIS, new species.

Head and thorax black; .some greenish scales on frons. Abdomen
blackish brown. Primaries dark leaden grey, irrorated with bulf on

outer half of costal margin and be^^ond cell between veins 2 and 4;

lines velvety black; a basal line; an antemedial line bifurcating in

cell, the basal branch bifurcating on inner margin; the postmedial

geminate and wide apart on costa, meeting at vein 5 where it is also

joined by the subterminal, the lines again diverging. Secondaries

whitish buff, reticulated with light brown, the inner margin broadly

darker brown.

Expanse.—50 mm.
Halr'dat.—Rio de Janeiro, Brazil.

Type.-C^t. No. 9013, U.S.N.M.

HEMIPECTEN ACUTIPENNIS, new species.

Frons gre}'; vertex dark velvety brown; collar silvery buff. Tho-

rax and abdomen dirt}" white; some reddish brown scales posteriorly

on thorax. Primaries dirty silvery white; a large dark velvety brown

spot in cell; a small one below it and one on inner margin, nearer the

base than the spot in cell; a brown streak from cell to apex; costa

greyish brown on apical two-thirds; a brown shade on outer margin,

narrow below apex and widening toward inner margin, on which are

darker brown lines and a white shade. Secondaries whitish; the viens

on outer half and outer margin narrowly greyish.

The female has the primaries reticulate with brown, the spot in the

cell very much larger and coalescing with the spot below cell; no spot

on inner margin. Body and secondaries dark grey.

E.r}niniie.—Male, 39 mm.; female, 47 mm.
Hah!tat.—Maroni River, French Guiana.

Tijpr.~Q^t. No. 9014, U.S.N.M.

HEMIPECTEN COSSULOIDES, new species.

Head pale butf, irrorated with brown; collar and thorax white,

thinly irrorated with light brown; abdomen brown grey, Priuiaries
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dark grey with darker strise, a white spot at base, a whitish postme-

dial space not reaching costa or inner margin, followed by a reddish

brown shade, inwardly curved from apex to vein 2, beyond which the

margin is butf with a dark-brown streak l)etween veins 4 and 5 and

one at vein 7, the two connected by a brown line. Secondaries

brownish grey.

Expanne.—47 mm.
Habitat.—St. Laurent, French Guiana.

Type.—Cat. No. 901.5, U.S.N.M.

HEMIPECTEN NIVEOGRISEA, new species.

Frons pale butf; vertex white; collar white, blackish in front.

Thorax yellowish buff, abdomen brownish buff; a black subdorsal

spot at base. Primaries greyish brown with darker irrorations and

faintly reticulated; some white points on costa; outer margin above

vein 8 pale yellowish buff', the veins broadly white; a brown terminal

shade between veins 4 and 5. Secondaries white, the veins terminally,

the apex, and a terminal line brown.

Ex2)anse.—39 mm.
A female in the British Museum has the secondaries all grey.

Habitat.—St. Laurent, French Guiana.

Type.—Cat. No. 9016, U.S.N.M.

HEMIPECTEN ROTUNDOPUNCTA, new species.

Head, collar, and thorax white, mottled with grey; the patagia

tipped with ocherous; abdomen grey; primaries with the cell and

inner margin whitish, irrorated with light ))rown in the former, with

dark brown on the latter, a broad reddish brown shade below the cell;

a round reddish brown spot on middle of inner margin; the costal

margin greyish; the outer space pale reddish brown, irrorated with

whitish at apex; a subterminal round reddish brown spot })etween

veins 6 and 8. Secondaries greyish brown.

Expanse.—29 mm.
Habitat.— St. Jean, French Guiana.

Type.—Cat. No. 9017, U.S.N.M.

HEMIPECTEN MARMORATA, new species.

Body pale buff', the thorax thinl}- irrorated with dark brown. Pri-

maries pale buff', shaded with pale brown; the costa greyish with dark-

grey points on extreme margin; inner margin with fine transverse

pale-brown lines; dark-brown spots in and below cell from base to

subterminal space; beyond cell pale-brown oblique fascia from costa

toward outer margin. Secondaries pale brown, with darker reticula-

tions; a small dark spot at end of cell.

Expanse.—34 mm.
Habitat.—St. Laurent, French Guiana.

Type.—Cat. No. 9018, U.S.N.M.
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Genus PRIONOXYSTUS Grote.

PRIONOXYSTUS DUPLEX, new species.

Bod}" blackish; primaries dark brown with a few darker reticula-

tions. Secondaries white, semihyaline; costa narrowly, inner margin

broadly dark brown; a fine terminal brown line.

Expanse.—25 mm.
Habitat.—St. Laurent, French Guiana.

Type.—C'At. No. 9019, U.S.N.M.

Genus PHILANGLAUS Butler.

PHILANGLAUS SOBRANA, new species.

Body lilacine brown; primaries reddish brown with slightly darker

reticulations. Secondaries pale In'own, darkest on margins.

Expanse.—43 mm.
Habitat.—Maroni River, Dutch Guiana.

Type.—C^t. No. 9020, U.S.N.M.

Genus RAVIGIA Dyar.

RAVIGIA BASIPLAGA, new species.

Body grey, darkest on collar; frons brown. Primaries grey with

darker lines and reticulations, chiefly on outer margin; a dark spot at

end of cell- a dark-brown shade from base below cell to inner margin

and almost reaching \"ein 2, from which it is separated by a white

shade. Secondaries whitish, the veins brown; transverse dark grey

streaks between the veins.

Expanse.—42 nun.

Habitat.—Omai, British Guiana.

Type.—C^it. No. 9021, U.S.N.M.

Genus GIVIRA Walker.

GIVIRA TRIPLEX, new species.

Head dark brown; collar and thorax whitish; abdomen dark brown,

slightly mottled with white. Primaries whitish grey, the costal and

inner margins and veins bufl'; the base, inner margin to near vein 2

and costal margin for two-thirds from base irregularly irrorated with

dark brown; a dark curved shade around end of cell; blackish irrora-

tions between veins 3 and 5; terminal dark brown spots at ends of

veins, the largest toward inner angle. Secondaries greyish brown.

Expanse.—27 mm.
Habitat.—St. Jean, French Guiana.

Type.—Q^t. No. 9022, U.S.N.M.



NO. 14J0. NEW SOFTH A^fERICAN MOTHS—SCHA US. 348

Genus HYPOPTA Hubner.

HYPOPTA INGUROMORPHA, new species.

Body g"i"e\', the frons darkest; primaries whitish, shaded with g'rey

on margins and in cell; light brown reticulations and some bhick lines,

the most conspicuous being* an antemedial line, a medial bifurcating

line on inner margin, and an irregular subterminal line, forming a

lunule at apex and one from vein 5 to vein 2, both emitting branches

to outer margin. Secondaries whitish gTcy, with dark reticulations

between the veins.

Ki'j)an^c.—25 mm.
Hah'dat.—St. Laurent, French Guiana.

7///>/.^Cat. No. !)02:3, r.S.N.M.

HYPOPTA CRASSIPLAGA, new species.

Body mottled silvery grey and brown. Primaries light brown,

with some darker reticulations; a white shade below cell; a white shade

beyond cell from vein 3 to costa, extending to outer margin between

veins 5 and 6; some black reticulations on inner margin and on outer

margin between veins 2 and 3, and -1 and 5; a subterminal blackish

spot from veins 6 to 8, emitting branches to costa; some terminal

blackish spots. Secondaries brownish grey Avith darker reticulations;

a whitish streak near anal angle.

Ej'pan^e.—37 mm.
Ilahltat.—St. Jean, French (xuiana.

Type.—Q'dX. No. 9024, U.S.N.M.

HYPOPTA TRIARCTATA, new species.

Head and thorax brown, the latter with \qx^' dark brown transverse

lines. Collar dark gre3'-brown, shaded with white posteriorh\ Abdo-

men brown with dark transverse bands and gre3'ish hairs dorsally.

Primaries light l)rown; the medial space above submedian and along-

costa to near apex, whitish; a broad antemedial blackish brown fascia

from costa to submedian; a tine, interrupted medial line; a curved

dark fascia across discocellular to submedian; a broad curved fascia at

apex, edged on either side with white; a subterminal brown-black

shade from just above vein 4 to near vein 2, emitting branches to termen

above vein 4 and at inner angle; line dark strire scattered over the

surface. Secondaries dark brown.

Expanse.—40 mm.
Hnhitat.—St. Jean, French Guiana.

TyjM.—Q^t. No. 9025, U.S.N.M.
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Genus COSSULA Bailey.

COSSULA MAGNA, new species.

Head and collar reddish Ijrowii, the latter darkest. Thorax whitish

with some brown irrorations. Abdomen dark brown; anal hairs buft'.

Primaries grey, with darker stride; inner margin, a spot at end of cell,

and irregular postmedial spots becoming ver}' large toward submedian,

blackish grey; outer margin light brown, broadly below costa, then

narrowing to vein 2, containing a blackish-})rown shade from veins

4 to 8; an antemedial tine blackish line. Secondaries dark brown.

Expanse.—80 mm.
Ilahitat.—Omai, British Guiana.

Allied to 0. iiorax Druce, but very nuich larger.

Type.—Q^i. No. 9026, U.S.N.M.
"

Family PSYC^HID.E.

SYNOPSIS OF OENERA.

Vein 1 of fore wings witli m l)raneh on the lower side.

Wings elongate, narrow.

Hind wings with the apex sharp, veins all present Oiketicns

Hind wings rounded, veins reduced in nunil)er.

Fore wings with veins 4, 5 coincident Thyridopteryx

Fore wings with veins 4, 5 stalked '. Biopsyche

Wings broader, size small.

Vein 6 present on 1 )oth wings Flatceceticus

Vein 6 absent on both wings Hyaloscotes

Vein 1 of fore wings without a branch below.

Veins 4 and 6 of hind wings absent Chalia

Veins all present; 4, 5 stalked on fore wings Thanntopsyclic

Genus THANATOPSYCHE Butler.

THANATOPSYCHE THORACICA, new species.

Veins all present; 4 and 5 of both wings separate at origin. Head,

thorax, and base of abdomen ochreous brown, abdomen otherwise

grey black. Wings brown l)lack. Secondaries: the cell semihyaline.

Expanse.—46 mm.
Habitat.—Omai, British Guiana.

Tyjj€.—C?it. No. 9027. U.S.N.M.

Genus OIKETICUS Guilding.

OIKETICUS SPECTER, new species.

All veins present; cell of hind wing rather short, not over two-thirds

the length of wing. Body dark grey-brown. Wings thinly scaled,

brown-grey. Primaries: a darker grey shade in and beyond cell, also
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near base of inner margin; discocellular paler gre}'. Secondaries: the

inner margin darker grs}'.

E.vpanxi'.—5(» mm.
Habitat.—Merida, Venezuela.

Type.—C2it. No. 9028, U.8.N.M.

Genus THYRIDOPTERYX Stephens.

THYRIDOPTERYX MICROPTERA, new species.

Body black: thorax posteriorly and base of abdomen ochreous.

Wings hyaline. Primaries: the veins on basal half ochreous. Second-

aries: long black hairs except on costa and apex.

Expatise.—23 mm.
Fore wing with onh' 9 veins. Hind wing with only 8 veins.

Ilahitat.—St. Jean, French Guiana.

Type.—CM. No. 9029, U.S.N.M.

Genus PLATCECETIC US Packard.

PLATCECETICUS MARONA, new species.

Primaries: all veins present; 4 and .5 stalked. Secondaries: all

veins present. Body and wings brownish l>lack.

Expanse.—26 mm.
Habitat.—St. Laurent, French Guiana.

Type.—Q?it. No. 9030, U.S.N.M.





SOME NEW SOUTH AMERICAN MOTHS.

By William Warren,
Of Chisvjick Lane, London, Etu/land.

Mr. William Schiius hay put in my hands for determination some

moths collected by himself in the Guianas. Among them are several

undescribed forms which 1 characterize herewith at his wish. The

types are in Mr. Schaus's collection, now in the U. S. National Museum.

Family THYKIDH).E.

Genus BELONOPTERA Herrich-Schaeffer.

BELONOPTERA SANGUINEA, new species.

Forewing.—Semihyaline ochreous, Avith deep blood red markings;

the paler spaces in basal area, along- costa, and hind margin, and the

area between v^eins 2 and 5 tinged with rufous; base of inner margin

broadly deep red to submedian fold, met there by a band from median

vein before the origin of vein 2, and on inner margin just before

middle l\y a much l)roadei' olilique band, which forks widely in end of

cell and contains a round pale spot; both these bands run ramifying

to costa and form a ))road irregular costal streak continued to apex,

with various pale patches on costal edge and a larger one at base;

shortly before apex a narrow brown streak curves parallel to hind

margin, with two or three separate streaks beyond it; at anal angle a

deep red ochreous blotch rises, its upper end pointed, reaching vein 4

at its middle; in the interval between this and the central band are two

irregular red blotches, and some more in the paler space above vein

5; all the pale spaces with small complicated reticulations; fringe

rufous.

Tllndininy.—Mainly deep red, having pale areas near base between

basal blotch and a broad submedian fascia, another larger on costa

beyond middle and a small one be^'ond it, a fourth or submedian fold

towards anal angle and a small one at the angle.

Underside with the markings deep chestnut brown instead of red

and very much restricted.

Face and prothorax red-brown, varied with ochreous; thorax and

abdomen above red; below ochreous smeared with reddish fulvous; a

pair of ochreous spots on first segment of dorsum.

Proceedings U.S. National Museum, Vol XXIX—No. 1421.
347
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Expanm of %r''mgi<.—70 mm.
Habitat.—St. Jean, Maroui Kivei', Frei\ch Guiana; 1 female. July,

1904.

Forewing with stronol}- developed shoulder at base and pointed

apex; hindwing with only a blunt projection at the end of vein 7.

Type.—C'At. No. S932,\t.S.N.M.

Genus BRIXIA \A/alker.

BRIXIA NEAPOLITANA, new species.

Foreivln<j.—QiYQ2im color, streaked with fiesh colored ochreous; cos-

tal edge dotted alternately light and dark; four or five slightly dark

patches on costa imply the origin of transverse belts which are

obscurely broken up across wing by the pale ground color; the sub-

marginal belt alone is uninterrupted, marked above middle with short

dark horizontal streaks ending externally in white patches; from vein

5 to vein 1 the postmedian band becomes green, forming an oblique

shuttle-shaped blotch with white edge.

Illmlwmg.—Whitish, with six trans\erse parallel darker belts, of

which the two middle ones are green: a few tine stride towards costa;

fringe of both wings ochreous.

Underside similar, the markings rather more distinct; the green

belts of the hind wing very pale.

Head, thorax, and abdomen ochreous; antenna? ferruginous, thick-

ened, and lamellate; legs brownish ochreous; tarsi pale fuscous with

whitish rings.

Expanse of loings.—17 mm.
^aJ^^a^.—Geldersland, Surinam River, Dutch Guiana: 1 male.

Tijpe.—^9X. No. 8933, U.S.N.M.

BRIXIA GUTTULOSA, new species.

For&wing.—Pale rufous ochreous, rather deeper towards hind

margin; costal area olive tinged, dotted with white, the edge deeper

between the dots, from which depend short white streaks: the inner

margin below submedian and the outer half of submedian interspace

filled with short white ripples; a darker shade from costa before apex,

separated by a short white marginal streak from the rufous fringe.

Hindwing.—With the white ripples developed all over, the larger

spots forming two white lines, antemedian and postmedian, the

included fascia tinged with green and with minute white dots; mar-

ginal area and fringe deeper tinted.

Underside deeper rufous; the white markings much as above, but

plainer; the fascia of hind wing without an}' green tinge.

Head and shoulders dark brown; thorax and abdomen like wings;

the latter crossed by pale lines with a green belt between; patagia

whitish at tips; legs mottled lirown and white.
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Exp<ini<e of wings.—24 mm,
IlahitaL— 100 miles up Maroni River, French Cruiana; 1 female,

April, 1904.

Akin to B. raultifasciata Warren {ha)."

Ti/pe.—C-cit. No. 8934, U.S.N.M.

Genus DRACONIA Hubner.

DRACONIA BASIPLETA, new species.

Forev^uKj.-—White; tiie markinus and reticulations red brown; the

ha.se to two-tifths of iiuier margin and the costal streak red brown;

costal edge white, marked with deep brown dots and streaks; at three-

iifths and tive-sixths, two deep brown sulxpiadratc l)lotches depend

from the costal streak; from the inncn- angle of the tirst a red brown
line runs to an urn-shaped mark at two-thirds of inner margin; from
its outer angle a line runs obliquely outwards joining a line from inner

angle of second blotch to a triangular' blotch at anal angle, while from
its outer angle a thick line runs to middle of outer margin; vein 2 is

red thi-oughout; the pale spaces between the lines are filled up with

red cobweb-shaped lines forming figures of irregular size and shape;

fringe red, white between the veins.

Hindivlmj.—With t)ase narrowdy, a quadrate blotch on discocellular

and another on inner margin above anal angle red l^rown; the hind

margin narrowly red brown; the rest with complicated figures as in

fore wing.

Underside similar, but the base of forewing is not red.

Thorax, patagia. and dorsum deep red; face, vertex, and shoulders

whitish; base of shoulders, antenna?, a spot in middle of face, and palpi

above red brown; abdomen below, pectus, and underside of palpi

whitish; legs mottled red and white.

Expanse of wings.—42 mm.
Ilahitat.— St. Jean, Maroni River, French Guiana; 1 female, May,

1904.

Type.—OAi. No. 8935. U.S.N.M.

Genus IZA Walker.

IZA LILACINA, new species.

Forewinq.—Ochraceous, with dark brown streaks and reticulation;

but this ground color shows only as two large costal triangles, one

before middle, the other reaching to apex, all the rest of the wing sur-

face being suffused with lilac In-owii. showing a dovivcolored sheen

in parts; fringe lilac grey.

«Nov. Zool., V^II, p. 118.
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nindurmg,—With the ochraceons g*round color showing partiall}'

ill middle of wing, the base and outer margin being lilac; a distinct

dark cell spot.

Underside deeper ochraceous, without lilac sufl'usion in the hind-

wing; the transverse mottlings plainer; forewing" with a sinuous,

slightly lustrous, cell mark.

Head red brown; thorax and abdomen suffused with lilac; legs

yellowish.

Expanse of unngs.—26 mm.
Habitat.—Rio Janeiro, Brazil; female.

Type.—Q9ii. No. 8936, U.S.N.M.

Genus LETCHENA Moore.

LETCHENA FURVA, new species.

Forevjlng.—^Fulvous brown, brighter towards costa, with numerous

short, thick trans v'erse strite; a distinct dark spot at end of cell;

beneath it, between veins 2 and 3, a silvery hyaline oval spot with

blackish edge; fringe fuscous.

Hinditnng.—Rather darker and redder; cell spot black; fringe con-

colorous.

Underside of forewing dull brick red tinged with grey; the trans-

verse striffi black; cell spot black with a pale center; the dark blotch

on hind margin ill-detined; hindwing brighter brick red with the stride

well marked; inner margin ochreous.

Head, shoulders, and thorax iron gre}^; patagia shining pinkish

ochreous; abdomen brick red; underside of abdomen and legs gre}";

forelegs blackish.

Expanse of whiga.—29 mm.
Ilahitat.—St. Jean, Maroni River, French Guiana; female, July

1904.

This may be only a form of niyrtsea Drury, but the coloring is

different. There is a specimen in the British Museum collection from

Santo Domingo.

Type.—Q9X. No. 8937, U.S.N.M.

Genus MACROPROTA, new genus.

Forewing.—Narrow and elongate; costa straight, convex before

apex; hind margin obliciuely rounded, minutely crenulate.

flindwiiig.—Distinctl}' crenulate; the apex truncate and vein 7

toothed; hind margin excised below 7; inner margin short.

Antenna simple; palpi short, upcurved in front of face; second seg-

ment thick, thii'd slender, nuich longer than second. Abdomen and

legs long. Neuration simple. Veins of the underside of forewing

clothed with lustrous blue scales.

Type.—Macrojyrota eapitheciata (Juenec {Sici/todcs).
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Genus RHODOGONIA \^^a^ren.

RHODOGONIA SUBFUSCA, new species.

Forev^'oKj.—Fulvous shaded with olive, with darker transver.se stria?

between the veins and toward l)ase and along costal region with some

red scaling; costal edge snow white, with tive red dots in basal half and

two red dashes beyond middle, at apex reddish In-own; a dark spot at

end of cell; fringe broadly brown-black in basal half, the apices in the

curves between the teeth snow-white, and on each side of the teeth

mixed with vermilion.

II/ndwiiKj.—With the basal half of wing suti'used with vermilion,

the outer half clouded with olive brownish; a dark shade from end of

cell towards inner margin; costal and abdominal areas yellowish, the

fringe of inner margin j^ellow.

Underside smoky olive fuscous, more ochreous in hindwing, the

inner margins in both wings broadly whitish; cell mark and costal

marks of forewing blackish; purplish brown clouds before margin on

the two folds, larger in hindwing; fringes at base with a line of blue-

grey hair scales; their apical portions brightly white and vermilion.

Head and thorax like forewing at base; abdomen like hindwing,

fringed with vermilion; face white; basal joint and basal half of shaft

of antenna' snow-white; middle and hind femora and til)ia? yellow and

red; fore til)iie red-l)rown, internalh^ white; tarsi white, chequered

with red-brown.

Expanse of wings.—35 mm.
Ilahitat.—St. Jean, Maroni River, French (luiana; 1 male, July, 11)04.

The type of the genus Rhodogonia miniata Warren came from

British Guiana, but the diflerences in the present male seem too great

to allow of its l)eing referred to that species as the other sex.

Ti/pe.—Cat. No. 8938, U.S.N.M.

Genus STRIGLINA Guenee.

STRIGLINA BRUNNEATA, new species.

Forewing.— Snuif colored, with a tinge of olive and a few scat-

tered black specks; an indistinct broadening darker line oblique from

apex to middle of inner margin; a few black scales at apex; fringe

concolorous or rather deeper brown.

Hind/ring.—With the line median, much broader, appearing

double.

Underside duller. The stria^ more clear; inner margin of forewing

pale; the oblique line not marked.

Head, thorax, abdomen, and legs all concolorous; the tarsi white.

E.rpanse of wingx.—24 mm.
Jf(d>ii<it.—St. Jean, Maroni River, French Guiana; 1 male, Jul^y,

1J»04.

Type.—O^t. :No. 8939, U.S.N.M.
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Family URANIID^E.

Genus HEMIOPLISIS Herrich-Schaeffer.

HEMIOPLISIS IMMACULATA, new species.

Forewing.—Pale ochreou!;;, covered with .short brown .striations and

washed with pale brown; outer line fairly distinct, pale ochreous out-

wardly edged with rufous, oblique outwards from three-fourths of

costa, ang'led on vein 7, then oblique to three-fifths of inner margin;

basal area slightly darker, limited by a very obscurely marked basal

line, of wdiich the upper arm runs from one-fourth of costa to middle

of cell parallel to upper arm of outer line, the lower portion also run-

ning parallel to that of the outer line; fringe brownisli.

lllndwing.—With the line postmedian, slightl}' bent outwards at

middle.

Underside paler, without markings.

Head, thorax, and abdomen like wings; face and front of forelegs

dark brown.

Expanse of ivlngs.—27 nmi.

Habitat.—Grenada, British West Indies; 1 male; nearest to H. fal-

Uw Warren from Venezuela.

Jy^^.—Cat. No. 8940, U.S.N.M.



A LIST OF FISHES COLLECTED IN TAHITI BY
MR. HENRY R. BOWIE.

B}^ David Stark rloKDAN and John Otterbein Snyder,

Of Stanford Unirersify.

In a brief visit to Tahiti in the months of Janiiary and February.

1U0,5, Mr. llenr}' P. Bowie, of San Mateo, California, made a small

collection of the shore tishes of Tahiti, 34 species being- taken. Most
of these belong* to forms characteristic of the South Seas, })ut among
the number are 8 very rare species, which are figured in the present

paper, the plates being the work of Mr. AVilliam Sackston Atkinson.

A series of duplicates has been sent to the United States National

Museum.
I. MYRIPRISTIS INTERMEDIUS Gunther.

Tips of soft dorsal and anal black, otherwise scarcely different from

JTy/v^^/vW/.v //n/rdj(//i, of which it may be a color variation.

2. HOLOCENTRUS SAMMARA (Forskal).

3. HOLOCENTRUS BOWIEI Jordan and Snyder, new species.

Head, 2.8 in length to base of caudal; depth, 2.H; depth of caudal

peduncle, 4 in head: eye, 4; snout, 3.2; interorbital space, S.o\ maxil-

lary. 3.1; D. XI, It); A. IV, 11; scales in lateral series, 45; between

lateral line and beginning of dorsal, 4; l)etween lateral line and origin

of anal, d.

Dorsal contour of head nearly straight, interorbital space slightly

convex; snout pointed, lower jaw projecting; maxillary extending to

edge of orbit; eye of medium size, its upper edge even with dorsal

contour of head. Villifoi"m teeth on jaws, palatines, and vomer.

Pseudobranchite large; gillrakers long, pointed, 13 on lower limb of

arch ; the one above preceded by 3 or 4 small knobs. Lower margin

of preorbital concave, with large serrations; suborbital very narrow,

its edge tinely serrated; length of preopercular spine equal to vertical

diameter of eye, edge of preopercle denticulate; opercle striated, its

edge strongly denticulated, the angle with 2 flat spines; interopercle

striate, its edge with 4 small spines. Scales on cheek below eye, a

single row along anterior portion of preopercle, the three upper ones

Proceedings U. S. National Museum, Vol. XXIX—No. 1422.
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being" enlarged; scales smooth or scarcely ctenoid on breast and ante-

i-ior parts of body, oradually growing rougher posteriorly; a row

along base of anal with their lower edges elongate and spine like;

bases of both soft dorsal and anal with a sheath of scales. Lateral

line but little curved, passing somewhat above middle of caudal

peduncle. Spinous dorsal high, the longest (third) spine 2 in head;

the following ones growing successively smaller, the last about one-

tifth the length of the third; fourth or fifth ray slightly longer than

third spine. Third anal spine heavy, its length, 1.9 in head; its poste-

rior concavity deep enough to receive the fourth spine; longest ra}'^,

1.6 in head. Ventrals pointed, nearly reaching vent. Pectorals

pointed, 1.0 in head. Caudal deeply forked, the lobes rounded; 1.7

in head. Color in spirits plain gray. Each row of scales with a faint

longitudinal light stripe, the edges of which are darker; a dusky spot

Fig. 1.—HoLocENTRUs bowiei.

slightl}' larger than \ni\n\ on caudal peduncle at base of anal, this hav-

ing been metallic gray in life; opercle somewhat dusky; tins inunacu-

late. No black anywhere. In life, doubtless nearly plain red, with

faint, paler sti'eaks and darker edges.

One example, measuring 212 mm., type No. 5301:'i, V. S. National

Museum. Collected in Tahiti by Mr. Henry P. Bowie, for whom the

species is named.

4. CARANX IGNOBILIS (Forskal).

5. KUHLIA MALO
i
Cuvier and Valenciennes).

6. KUHLIA RUPESTRIS (Lacepede).

7. EPINEPHELUS MERRA (Bloch).

8. PSEUDUPENEUS MOANA Jordan and Snyder.

(
Upeiieiix trij'asriatHK Giiiither, not MiiIIks trlfasciutu.^ Lacepede, which is

the same as Mullus hlfasdatus l^acepede.

)
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9. MULLOIDES SAMOENSIS Giinther.

10. ABUDEFDUF CCELESTINUS (Lacepede).

II. PLATAX ORBICULARIS (Forsk^l).

12. CHiETODON VAGABUNDUS Linriceus.

13. CHiETODON SETIFER Bloch.

14. CHiETODON LUNULA Lacepede.

15. CHiETODON TRIFASCIATUS Park.

16. CH.^TODON ORNATISSIMUS Solander.

17. CH^TODON UNIMACULATUS Bloch.

18. CH.<ETODON RETICULATUS Cuvier and Valenciennes.

19. CHiETODON ULIETENSIS Cuvier and Valenciennes.

20. CHiETODON EPHIPPIUM Cuvier and Valenciennes.

21. CHiETODON TRICHROUS Giinther.

A specimen V2() niii). long, apparently belonging to this species,

differs considera])lY in many details of coloi' from Grarrett's tip-ure as

Fig. 2.—Cha;todon tkkhkous.

reproduced by Giinther. The tip of the snout is black. The band
passing through eye narrows on the cheek where it is but little

broader than the pupil, then widens again as it extends backward.
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The median, dark, vertical lenticular blotch extending- from back to

bell}' is indistinct on its edoes and somewhat broken, tending- to fade

in spirits, many of the scales in the region having a light, central

spot. The ])lotch is also ditiused backward, the whole posterior part

of the body, including the soft dorsal and anal tins, being nearly black,

slightly shaded with yellowish. The scales posterior to the blotch

have white centers as have also those anterior to it, only in a less

marked degree. Following- the longitudinal rows of scales, the cor-

responding rows of spots approach the character of stripes, converg-

ing and growing narrower on caudal peduncle. Anterior to the

l)lotch the body was yellow in life, the caudal tin bright yellow, some

of the color still persisting in spirits. The entire body may have

been washed with yellow. The ventrals are black. The soft dorsal

and anal have a black border, narrowly edged with white or yellow.

In (Tiinther's plate, the soft dorsal and anal are shown as pale; they

are, in fact, almost black.

22. FORCIPIGER LONGIROSTRIS (Broussonnet).

23. HOLOCANTHUS IMPERATOR (Bloch).

One young .specimen with the pale bands broad and only about X"!

in number.

24. HENIOCHUS PERMUTATUS (Linnaeus).

{Heniochus acuminatum of authors.

)

25. ZANCLUS CANESCENS (Linnaeus).

26. ZEBRASOMA FLAVESCENS RHOMBEUM Kittlitz.

27. HEPATUS LINEATUS (Gmelin).

28. ACANTHURUS LITURATUS (Forster).

29. CTENOCH.(ETUS STRIATUS Quoy and Gaimard.

30. BALISTAPUS UNDULATUS (Park).

31. OSTRACION TUBERCULATUM Linnaeus.

32. TETRAODON HISPIDUS Linnaeus.

33. TETRAODON OPHRYAS Cope.

(? Ovoides netosiis R. Smith.

)

One example measuring 180 mm. The entire body, dorsal, anal, and

caudal fins are closely covered with small white spots, none of which

are quite as large as the pupil. They are largest on upper part of

snout, below and behind eye, around base of pectoral, on bases of dor-

sal and anal, and on caudal peduncle. On occiput and middle of back

they are reduced to mere specks. The pectorals are whitish, each ray

being dusky. Eye 8 in head; interorbital space 1,8; length of head
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contained 2 times in space between tij) of snout and base of dorsal.

Interorbital space slightly convex. Dorsal contour of snout convex.

The prickles are very short, most e\ident on nape and abdomen.

This species has been hitherto known only from a single young-

specimen from Samoa. The species on the oti'shore islands of the

west coast of Mexico, called I'eU'aodon ov Oroides i^dimis Kosa Smith,

"'^•V?'JffFi"5>''.^'"'""

Fl(i -TETR.\()D0N ophryas.

does not differ much, if at all, from Teintodon opJiryas. Tetraodon

setosus has normally much the same color as this specimen, but it is

subject to very great variations, blue forms and yellow varieties

occurring together witli the normal brown type.

34. SCORP^NOPSIS CACOPSIS Jenkins.

One tine specimen not distinguishable fi'om others from Hawaii.





A LIST OF AMERICAN COCHLIDIAN MOTHS, WITH
DESCRIPTIONS OF NEW GENERA AND SPECIES.

By Harrison G. Dyar,

Custodian of Lepidoptera.

The South Ainericiiii Cochlidiidie (Limacodidse) are still verv imper-

fectly known and in the various catalogues and lists are much mixed

with other families, more particularly with Meg-alopygidfe, Dalceridae,

and allies. I have been able to examine most of the described species

in the British Museum, the collections of Messrs. William Schaus, H.

Druce, P. Dognin, and others, and have arranged them as follows.

Ten species described by Walker are unknown to me. The types are

not in the British Museum, nor have they been recognized in the

Hopeian department of the Tniversity MiLseum at Oxford. They

are probably lost,^' and it is doubtful if the species can ever be recog-

nized, since they may ])elong in any one of a dozen families. They
are listed at the end of this paper. I have included the North Ameri-

can species for the sake of completeness.

SYNOPSIS OF THE AMERICAN GENERA.

1. Antenme of male Itipectiiiate on basal half or less, the tips serrate or

simple 2

Anteniu* of male liipectinate to tip, or nearly so 13

Antemue of male unipectinate or uniserrate 29

Antennae of male simple or biserrate 30

2. Spurs of hind tibia> obsolete Ejyidea

Terminal spurs of hind tibite present 3

3. Fore or hind wings with less than the usual number of veins 4

Veins all present ., 5

4. Fore wings with the outer margin entire Monohuca

Fore wings slightly excavate below apex Adoneta

5,. Fore wings with the costa convex Metraga

Fore wings with the costa straight 6

6. Palpi short, not reaching Ijeyond the frontal tuft 7

Palpi longer, at least beyond the front or to vertex of head 9

('These species were described by Walker from the Fry collection. Sir George

Hampson says that the specimens were returned by Walker in such condition that

their acceptance was refused and it is not known what became of them.

Proceedings U. S. National Museum, Vol. XXIX—No. 1423.
359
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7. Fork of the iliscal vein long and closed l)y a cross vein S

Fork of the discal vein short and njien : ..Protalinia

8. Inner margin of fore wing sinuate Episibine

Inner margin of fore wing straiglit Mirem

9. Inner margin of fore wing sinuate Slbine

Inner margin of fore wing entire 10

10. Palpi porrect or oblique, not reaching the vertex of head 11

Palpi twice as long as the head, reaching the vertex Talima

11. Fore wings with vein 10 usually stalked with 7-9; wings with little or no

green Eucu'ci

Fore wings with vein 10 usually from the cell; wings with much green 12

12. Antennae of male ))ipectinated on the basal half or less Parasa

Antennae of male l)ipectinated for two-thirds Pamdea

13. Palpi long, three times as long as head " Vipmnia

Palpi shorter, not over twice as long as head 14

14. Palpi reaching to near, ( )r above vertex 15

Palpi not reaching vertex 19

15. Middle spurs of hind tibiae absent 16

Middle spurs of hind tibiae present 17

15. Costa of fore wings convex Isochntes

Costa of fore wings straight Hepiulopm

17. Palpi reaching aljove the vertex, the third joint long and slender Semyra

Palpi reaching near the vertex, third joint short, obtuse 18

18. Antennje of male slender, shortly l>ipectinate Euprosterna

Antennte of male stout, broadly bipectinate Platyprosterna

19. Veins 2 and 3 of fore wings separate 20

Veins 2 and 3 of fore wings stalked 27

20. Middle spurs of hind tibiae absent Sisyrosea

Middle spurs of hind tibiae present 21

21. Hind wings witli vein 6 absent, coincident with 7 Cryptophohi'tro))

Hind wings witii the venation normal 22

22. Palpi reaching well beyond the front 23

Palpi not reaching beyond the frontal tuft 25

23. Fore wing with vein 7 from the cell 24

Fore wing with vein 7 stalked " Heuretea

24. Palpi obliquely porrect, truncate Natada

Palpi upturned to near vertex Euphobetro)i

25. Head sunken 26

Head subprominent Alarodia

26. Male with triangular hind wings, dissimilar to the female Phobetrou

Male with rounded hind wings, similar to the female Lencophobetron

27. Hind tibia' with middle spurs present; palpi to front Peroln

Hind tibiae with the middle spurs absent 28

28. Palpi short, not exceeding the frontal tuft Paleophobetron

Palpi longer, reaching the middle of the front Epiperola

29. Antennte with rod-like single pectinations Tanadema

Anteniue uniserrate Dkhromapteryx

Antenna' with broad lamellar pectinations Ufomia

30. Middle spurs of hind tibia' absent 31

Middle spurs of hind tibite present ,32

31. Palpi reaching above verte.x ; head sunken Pseudovipsania

Palpi reaching halfway to vertex ^ Heterogenea

(' Not certainly placed, from lack of material. '' Kromvd Reakirt may fall here.
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Palpi upturned to vertex or less 33

Palpi reaching slightly above vertex Lithacodes

33. Form robust ; antennae biserrate Pro/hnaco<h'K

Form slender; antennte simple 33

Paljji not reaching vertex ; head sunken Sloxmnella

Palpi reaching vertex or nearly so; head subprominent 35

35. Fore wings acute, but rounded at apex 3(5

Fore wings rather square at apex; costa nearly straight Cochlidion

Fore wings broader and more rounded Packardia

3H. Internal margin of fore wings straight « Tortricidia

Internal margin prominent, siibsinuate Vipsophobetron

Genus EPISIBINE Dyar.

EpisihliieDyxn, Journ.>\ Y. Ent. Sue, VI, 189S, ]>. 234.

EPISIBINE INTENSA, new species.

Male.—Dark glo.ssy l)rown, the fore wing.s witli a reddish shade

toward apex and a lilackish one along submedian fold. A large

yellow spot on the fold below middle of cell, with a small dot below

it on vein 1. Four partly confluent spots subapically—a streak on

vein 6 near its base, a spot on 7 at its base, on the stalk of 8, 9, near

origin of 7, and a streak on vein 1< >—the first and last nearer the base

than the others. Hind wing with the discal area to margin pellucid,

the margin strongly excavate between veins 2 and 7.

Female.—Larger, with the hind wings normal. The spots are large

and placed as in the male. Ilind wings dark brown.

Krpame.—Male, 28 mm.: female, 45 mm.
Locality.—Three males, two females, St. Jean, Maroni Kiver, French

Guiana (W. Schaus).

Type.—Cut. No. S97(;. U.S.N. M.

EPISIBINE AUROMACULA Schaus.

Sibme auroinacula Sen Avs, .lourn. X. Y. Ent. Soc, IV, lS9(i, j). .5H.

LocalItiex.—Venezuela; Brazi I

.

EPISBINE SIBINIDES, new species.

Fore wings with the spots large, shaped and colored as in aai'ouia-

cula Schaus, the subapical dots more diffused. Hind wings trigonate,

with straight outer margin, but the discal area not hyaline, but

whitish, crossed by the reddish brown veins, C'ostal and inner mar-

gins dark brown, of the color of the fore wings.

Expanae.—36 mm.
Locality.—One male, Pernambuco [Brazil], from Mr. Schaus's

collection.

Type.—C^X. No. 8965, U.S.N.M.

« See also DirJironiaptery.r.
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Genus SIBINE HerricJn-Schaeffer.

Siblne Hekricii-Schaepfek, Ausser. Schinett., I, 1855, p. 7

Sihhie Dyak, Journ. N. Y. Ent. Soc, VI, 1898, p. 288.

SIBINE VIDUA Sepp.

Dialinm rldmi Sepp, Sarin. Vlind., I, 1828, pi. vi.

Nyssla faviosa Walker, Cat. Brit. Mus., V, 1855, p. 1134.

Sihine vidua Dyar, Ann. N. Y. Acad. Sci., VIII, 1894, p. 216.

Sibiue vidua ByAR, Can. P]nt., XXIX, 1897, p. 77.

Locality.—Dutch Guiana

.

SIBINE NESEA Stoll.

Bombyx nesea Stoll, Pap. Exot., IV, 1781, pi. cccv, tig. C
Sibhte nemi Kirby, Cat. Lep. Het., 1892, p. 539.

Locality.—Dutch Guiana.

SIBINE HORRIDA, new species.

Large, the abdomen of the male far exceeding the hind wings.

Body above and legs dark red-brown, shading to red. Fore wings

dark red -brown, all the disk semitranslucent, of raised scales between

the dark brown veins. A slight red apical shade and one below

median vein and vein 2, dark, not well contrasted. Two subapical

yellow dots, small or obsolete; a tiny dot on submedian fold before

origin of vein 2. Hind wings dark red-l)rown, the space between the

discal nervules nearly to margin transparent red-gray, of raised scales.

The female is larger and lacks the raised scales, but has the dark

veins of fore wing.

Expanse.—Male, 45 mm.; female, 56 mm.
Localities.—One male in the British Museum from Panama; two

males, one female in the collection of M. Paul Dognin from Paramba,

Ecuador (1,050 meters, Rosenberg); San Salvador, Central America;

14 males in the Schaus collection from St. Jean and 100 miles up the

Maroni River, French Guiana; Geklersland, Dutch Guiana; Casa Br.,

Brazil; one male in the U. S. National Museum from Palma Sola,

Venezuela.

The specimens from Panama and P^cuador I regard as typical.

The others diti'er in being smaller (expanse 38 to 42 mm.), the fore

wings more rounded at apex and the raised scales less distinct, espe-

cially on the hind wings. In some of the specimens they are scarcely

noticeable on the fore wings either, and these much resemble nesea

Stoll, except for the absence of the silvery line of that species. I

distinguish this form as variety /iltens^ new variety.

Type.—Cat. No. 9095, U.S.N.M.
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SIBINE AFFINIS Mbschler.

AVi6m<' a^nv's MoscHLEK, VitIi. /.. b. (Tes. Wien, XXXII, 18S3, p. oSo.

Locality.—Dutch (xniana. I have not recognized this species.

SIBINE MEGASOMOIDES Walker.

Eupalin inegasonioides Walker, Cat. Brit. Mus., XXXV, 18fiH, p. 1928.

Sibine megasomoides Kirby, Cat. Lep. Het., 1892, p. 539.

Localitj/.—Bogota. I have not recognized this species.

SIBINE TRIMACULA Sepp.

PhaUnia trimucn/u Sei'V, Suriu. Vlind., 1, 1848, j'l- >^lv.

Streblota honiirensiii Berg, An. Sot-. Argent., X, 1878, p. 180.

tSibine fusca Moschler (not Stoll), Verb. z. b. Ges. Wien, XXVII, 1878, p. 671.

Sibine nesea Kirby (not Stoll), Cat. Lep. Het., 1892, p. 5o9.

Sibine fxiscaJ)\\u (not Stoll), Ent. News, XI, 1900, ]>. 7.

Localities.—Dutch (luiana; Argentina.

SIBINE EXTENSA Schaus.

Sibine e.rteu.m fi<CB.AVH, Journ. N. Y. Ent. Soc, IV, 189(>, p. 55.

LoeaUty.— Mexico.

Mr. Schaus has observed the hirva of this species at Jalapa, Mexico,

many years ago, and has taken the following from his notebook:

""Sibine exienm. Schaus, larva. Length 1 inch, very stout, ratlier scjuare, l)eing flat-

tened dorsally and laterally. Head, which is small and lirown with l)lack markings,

is concealed under the second segment. This segment is brownish with posteriorly

a subdorsal black and white spot. Body pale green. On segment 3 are four little

green tubercles, covered with short spines. On segments 4 and 5, only two similar

tubercles, but somewhat larger. Segments 11 and 12 the same as 4 and 5. Seg-

ment 13 has two large velvety brown tubercles; dorsally and posteriorly to these,

two small green, spiny tubercles. Laterally on eleventh is another velvety brown
tubercle. Lower down on segments 3 to 13 is a single row of little green spiny

tubercles, above which ground color changes somewhat to yellow and there is a tine

black lateral line. Prolegs yellowish. Live together in large numbers, and when
about to form cocoons, collect together on the bark and after spining a thin hard

web, form underneath it their cocoons, which are round and very hard.

"Feeds on the smiquil chiefly.

"Remain in larval condition all winter, becoming pupseonly a few weeks 'before

emerging.''

SIBINE BARBARA, new species.

Very dark, the silky shades prominent, a red shade at both apex and

over submedian vein; subapical spots continent in a pale yellow bar,

subbasal dot large. Wings of the female with depressed apices; hind

wings of the male dark chocolate brown, the disk whitish to margin,

the shape somewhat trigonate, recalling EpiHihine., but the outer

margin convex.

Expanse.—Male, 35 mm.; female, 47 mm.
Locality.—One male, one female, Hio Janeiro, Brazil (W. Schaus

collection).
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This species nearly resembles S. <<rte»m Schaus, and is, perhaps, a

Southern Form of it; hut the coloration of the hind wings of the male

di tiers.

7}/;>.—Cat. No. mm U.S.N.M.

SIBINE RUFESCENS Walker.

Nyssia rufescen.'i Walker, Cat. Brit. Mus., V, 1855, p. 1138.

Sihineplora Schaus, Journ. N. Y. Eiit. Soc, IV, 1896, p. 55.

Locality.—Venzuela. The type of nifescens is at the Universitj'

Museum, Oxford, where T have examined it, thanks to the kindness of

Prof. E. B. Poulton.

SIBINE APICALIS Dyar.

Sibine apicalisDYA-R, Proc. Ent. Soc. Wasli., I\, 1900, p. 424.

Locality.—Mexico. This is possibly a form of xtiinnha Clemens.

A specimen from Mr. Kearfott is labeled as bred from a larva exactly

like stimulea, but the adults do not seem the same.

SIBINE STIMULEA Clemens.

Einpretia Mimulea Clemens, Proc. Acad. Nat. 8ci. Phil., XI, I860, ]>. 158.

Slbive stimiilea Dyar, Bull. 52, TT. S. Nat. Mus., 1903, p. 354.

Locality.—Atlantic States, North America.

SIBINE PALLESCENS Dognin.

SibmepaUescensDinim's, Ann. J^nt. Soc. Bel^-, 1901, i>.
-'JOO.

Locality.—Venezuela.

SIBINE MODESTA Cramer.

Noctua modesta CRAyiER, Pap. Exot., II, 1779, pi. cxv, fig. C.

Nyssia determinata Walker, Cat. Brit. Mus., XXXII, 1865, p. 479.

Ely.mis (?) modesta Kirby, Cat. Lep. Het., 1892, p. 219.

Sibine deter))iiv((ta KiRBY, Cat. Lep. Het., 1892, p. 540.

Locality.— 1)utch ( xuiana

.

SIBINE FUSCA StoU.

Bombyxfmca Stoll, Pap. Exot., 1781, pi. cccvii, lig. C.

Sibine nesea Kirby (not Stoll), Cat. Lep. Het., 1892, p. 539.

I have wrongly identitied this with trimacula Sepp.« There are four

specimens in the British Museum from Demerara which agree with

StolFs figure of fusca. Three are females. The male has rather

rounded wings, brown, not very dark, the red shades large, ditiused.

two subapical yellow dots of good size, but no subbasal ones.

Expanse.—30 mm.
Localities.-—Dutch and British Guiana.

"Can. Ent., XXIX, 1897, p. 77.
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SIBINE EUCLEIDES, new species.

Wing'.s rounded at apices, not pointed as usual, but the inner margin

sinuate. Dark brown, glossy, but without the usual red tint or shad-

ing. Two or three sul)apical yellowish silvery dots in a line; one dot

on sul)niediaii fold before origin of vein 2. A black bar from base

along .submedian fold two-thirds the distance to the margin, with a

little reddish ocherous scaling just before the dot. Hind wings light

straw color, overspread with chocolate brown, not reddish, scarcely

lighter in the disk, no raised scales.

Expanse.—32 to ?A mm.
Localttirs.—One male in the British Museum, Minas (ieraes, Brazil;

one female in the collection of M. Paul Dognin, Paraguay (Heyne),

and one in the collection of Mr. E. D. Jones from Brazil.

Genus PARASA Moore.

Parasa Moore, Cat. Lep. East India Co., I, 1859, p. -iVA.

Pftram Dvar, Journ. N. Y. Ent. Soc, VI, 1898, p. 234.

Purasa Dyar, Psyche, VIII, 1898, p. 27:3.

PARASA VIRIDIPLENA Walker.

Nesera (?) mndiplena Walker, Cat. Brit. Mus., \', 1855, }>. 1142.

Paraso inridipkyia Kirby, Cat. Lep. Het., 1892, p. 546.

Locality.—Brazil.

PARASA LARANDA Druce.

Param hivandu Druck, Biol. Cent.-Am., Le}). Het., I, 1887, j). 215.

Loe((lity.—Guatemala.

PARASA WELLESCA Dyar.

Puraiici jirasinu Dyar (not Alpherak^yj, Pyyclie, VIII, 1898, p. 278.

Param wellemi Dyar, Can. Ent., XXXII, 1900, j.. 347.
'

Locality. Mexico.
Named in honor of Miss Wellesca Pollock of Washington, District

of Coliuubia.

PARASA LAONOME Druce.

Param laonome TiRWR, Biol. (Vnt.-.Viu., Lep. Het., I, 1887, p. 215.

Locality.—Panama.

PARASA IMITATA Druce.

Parasa hiii1aiaT>RViE, Biol. Cent.-Ani., Lep. Het., I, 1887, i>.
215.

Locality.—Central America.

PARASA HERBINA Schaus.

Eucleaherhina Hem AVH, Journ. N. Y. Ent. Soc., VIII, 1901, p. 230.

Locality.—^Espiritu Santo, Brazil.
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PARASA INDETERMINA Boisduval.

/y/j/utcofte m(Z<?<t'rwilua BoisDuvAL, Cuvier An. King., 1832, pi. cm, tig. 1.

Eadea mdevennina Dyar, Bull. 52, U. S. Nat. Mus., 1903, p. 355.

Locality.—Southern Atlantic States, North America.

PARASA CHLORIS Herrich-Schaeffer.

iV(e<"Kra cMoWs Herrich-Schaeffer, Ausser. Schmett., I, 1854, tig. 176.

Parasa chloria TfYATi, Jourii. N. Y. Ent. Soc, V, 1897, p. 61.

Locality.—Southern Atlantic States. North America.

PARASA MINIMA Schaus.

Parasa minima ^cnws, Proc. Zool. Sor. Lond., 1892, p. 322.

Parasa viinima Druce, Biol. Cent.-Ani., Lep. Het., II, 1898, p. 442.

Locality.—Mexico.

PARASA PRETIOSA Strecker.

Parasa pretio.m Utrecker, Lep. Rhop. and Het., Suppl., II, 1899, p. 4.

Locality.—Brazil. This is probabl}^ an earlier name for Paraclea

dolita Schaus.
PARASA CEBRENIS Schaus.

Trubald cebrenis ScHxis, Proc. Zool. Soc. Lond., 1892, i>.
323.

Sibine lysia Druce, Biol. Cent.-Am., Lep. Het., II, 1897, p. 439.

Eudea cebreilis Bya-r, Journ. N. Y. Ent. 8oc., VI, 1898, p. 234.

Locality.—Mexico.

PARASA VIRIDOGRISEA Dyar.

Eudea riridoyrisen Dyar, Journ. X. Y. Ent. Soc, YI, 1898, p. 234.

Locality.—Mexico.

PARASA SCHAUSI, new species.

Female.—Nearly allied to tHvidogrista Dyar, but the green band is

wider and sensibly more even and regular; it does not reach so near

to the base and its brown edges are more diffused.

Male.—Small, fore wings pointed trigonate, hind wings elongate.

Thorax green with a brown tip on the side of the patagia, but the

wings without any green color, blackish brown at base and outer

margin, median band chocolate l)rown, not strongl\' contrasted.

Localities.—One female, St. Laurent, Maroni River, French Guiana;

two males, St. Jean, Maroni River, and Cayenne, French Guiana (\V.

Schaus).

Type.—C^t. No. 8977, U.S.N.M.

Genus EUCLEA Hubner.

Etidea HtJBXER, Verz. bek. Schmett., 1822, p. 149.

Eudea Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 234.
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EUCLEA DICOLON Sepp.

Phalsena dicolon Sepi', Suriii. Vlind., II, 1848, p. 80.

Slbinc dicolon Kirby, Cat. Lep. llet., 1892, p. 539.

Eudea dicolon Dyar, Ann. N. Y. Acad. Sci., VIII, 1894, p. 216.

Locality.—Dutch Guiana. I have not recognized thi.s species.

EUCLEA EMILIA Stoll.

Bombyx icmilia Sti)ll, Pap. Exot., 1782, pi. cccxcvii, tig. P.

Semyra xrailia Kirby, Cat. Lep. Het., 1892, p. 534.

Locality.—Dutch Guiana. I have not recognized thi.s species.

EUCLEA CIPPUS Cramer.

Bo7nbyx cippus Cramfm, Pap. Exot., I, 1775, pi. nir, tijj. E.

Eudea cippus Kirby, Cat. Lep. Het., 1892, p. 547.

Local itici^. —Jalapa, Mexico; Chiriqui. Panama: St. Jean and

Cayenne, French Guiana; Paramaribo, Dutch Guiana; Trinidad,

British West Indies; Peru.

EUCLEA CIPIOR, new species.

Very nearly allied to ripju/s Cramer, l)ut larger, the hind wings

yellowish tinted, not uniform brown, the abdomen pale on the sides,

dark on the dorsum. The wings are as in cij>jn/.s, the basal green

spot with its outer white line divided.

Expanse.—33 nun.

Locality.—One male, Santo Domingo. Carabaya, Peru, sent to Mr.

Schaus as ''^ cippus''^ by M. Paul Dognin, who presumably has others.

Type.—Cvit. No. S4r)6, U.S.N.M.

EUCLEA DELPHINII Boisduval.

Limacodes delphudl Boisduval, Cuvier An. King., 1832, pi. cm, tig. 6.

Eudea delphinii Dyar, Journ. N. Y. Ent. Soc, V, 1897, p. 57.

Pamsaincim Hahvey, Can. Ent., VIII, 1876, p. 5.

JjK-ality.— Atlantic States, North America. The type of incim

Harvey is in the British Museum and proves to be psenulata with

pale hind wings, not the form heretofore identitied as incisa.

EUCLEA NANINA Dyar.

Eudea nana Dyak (not Herricli-fSchaeffer), Ent. News, 11, 1891, j). 61.

Eudea nanina Dyar, Journ. N. Y. p]nt. Soc, VII, 1899, p. 247.

Locality.—Florida, North America.

EUCLEA MIRA, new name.

Parasa incisa Neumoegen and Dyak (not Harvey), Journ. N. Y. Ent. Soc, II,

1894, p. 68.

Locality.—Tex'dH., Noi'th America.
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EUCLEA NORBA Druce.

Sibtne )iorb<t Drick, Biol. Cent.-Am., Lep. Het., I, 1887, p. 211.

Locality.—Panama.

EUCLEA COPAC Schaus.

Neomiresa copoc Schaus, Proc. Zool. Soc. Lond., 1892, p. 324.

Euclea copac Dyar, Jonrn. N. Y. PJnt. Sot-., VI, 1898, p. 235.

Locality.—Peru

.

EUCLEA PERMODESTA, new species.

Entirely dark brown, the fore wings a little blackish shaded on

internal margin, without markings. The veins are a little darker

relieved, the abdomen and hind wings lighter chocolate brown.

Mvpanse.—28 mm.
Localities.—Three males, St. Jean, Maroni River, French (niiana;

Geldersland, Surinam River, Dutch Guiana (W. Schaus).

Type.—Q^t. No. 8978, U.S.N.M.

EUCLEA PALLICOLOR, new species.

Light fawn color, the hind wings brownish tinted. A submarginal

dusky band from apex to inner margin; a subapical curved white bar,

preceded by a brown patch; a few white scales above middle of inter-

nal margin preceded by brown; a blackish basal dash below median

vein at base.

Exjxmse.—24 mm.
Locality.—One male, St. Laurent, Maroni River, French Guiana

(W. Schaus).

Ty2)e.—Q'iX. No. 8979, U.S.N.M.

EUCLEA CUSPOSTRIGA, new species.

Dark brown; fore wings thickly gray-brown, irrorate over the cell,

discal venules, and vein 1, leaving a large dark discal dot and spot

beyond cell. Apically and below vein 2 a reddish shade. A small

white subapical streak; a white cusp in the submedian space below the

cell between the reddish patch and the basal brown area.

Exjijanse.—18 nmi.

Localities.—Eleven males, Cayenne and St. Laurent, French Guiana;

60 and 100 miles up the Maroni River, French Guiana; Geldersland,

Surinam River, Dutch Guiana (W. Schaus). One specimen has been

deposited in the British Museum.
Tijpe.—C2ii. No. 8980, U.S.N.M.

EUCLEA DIVERSA Druce.

Semyra diversa Druce, Biol. Cent.-Am., Lep. Het., I, 1887, p. 220.

Euelea diversa Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 235.

Locality.—Central America.
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EUCLEA BARANDA Schaus.

Euclea baranda Schaus, Journ. N. Y. Ent. Soc, VIII, 1901, p. 230.

Locality.—Colombia.

EUCLEA DOLLIANA, new species.

In color and markings resembling Adoiieta spinuloldes Herrich-

Schaeffer, but much larger, and differing genericall}' in having 12

veins in fore wings and no incision in the outer margin. Reddish

chocolate-brown. An erect, wavy, silvery line on inner third of inner

margin, slightl}^ oblique, thickened, irregularly angled, finely produced

along vein 2; thence obsolete over the discal venules, but reappears

above vein 5 to costa as a curved subapical silver}^ streak, parallel to

outer margin. The basal part of the line is edged with blackish

within, and there is a dark suffusion about its angle on vein 2. An
elongate-oval, black, discal mark, absent in one specimen. Legs
densely hairy, dark chocolate-brown.

Expanse,—26 to 30 mm.
Locality.—Two females, collected b}^ Mr. C. Schaeffer in the Hua-

chuca Mountains, Arizona (Palmerlee, Cochise Countj'^).

Named in honor of Mr. .Jacob Doll, of Brooklon, N. Y., curator in

the museum of the Brooklyn Institute of Arts and Sciences.

EUCLEA PLUGMA Sepp.

Phalx7ia j^ufjma Sew, Surin. Vlind., 1848, pi. i,xxxiv.

Sihine plugma Kirby, Cat. Lep. Het., 1892, p. 540.

Euclea plugma Dyar, Ann. N. Y. Acad. Sci., VIII, 1894, p. 215.

Locality.—Dutch Guiana. I have not recognized this species.

EUCLEA BIDISCALIS, new species.

Fore wings deep glossy brown, the cell contrasting!}^ subhyaline, with

some raised scales. A row of minute silvery white dots on the veins,

from the apex to vein 2, then along median vein and to margin at

inner third, edged without with patches of more shining brown, irreg-

ular and silky. Hind wings dark brown; a subhyaline patch in end of

cell and over three interspaces be3^ond, halfway to the margin. Body
above dark brown, below paler.

Expanse.^W mm.
Locality. —One male, Panama, in the British Museum.

Genus PARACLEA, new genus.

Nearly allied to Euclea., but the pectinations of the male antennae

reach two-thirds the length of the member, whereas in Euclea they

never exceed one-half; palpi obliquely ascending, longer and more
detached than in Euclea; fore wings with veins 7 to 10 long stalked,

Proc. N. M. vol. xxix—05 24
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8 and 9 forking just before the margin. Hind legs with end spurs

onl}'. Wings broad, the costa convex.

Ti/j^e.—Paraclea dolita Schaus.

PARACLEA DOLITA Schaus.

Euclea dolita Schaus, Journ. N. Y. Ent. Soc., VIII, 1901, p. 230.

Locality.—Parana, Brazil. See note under Paranajn'etiOHa Strecker.

Genus METRAGA Walker.

Metrafia Walker, Cat. Brit. Mus., V, 1855, p. 1129.

Metraga Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 235.

METRAGA PERPLEXA Walker.

Metraga perplexa Walker, Cat. Brit. Mus., V, 1855, p. 1129.

Neomiresa rufa Butler, Trans. Ent. Soc. London, 1878, p. 74.

Euclea chiriquensis 81CHA.VS, Journ. N. Y. Ent. Soc, VIII, 1901, p. 231.

Localities.—Venezuela; Brazil; Panama.

METRAGA ZYGIA Druce.

Euclea zt/gia Druce, Biol. Cent. -Am., Lep. Het., I, 1887, p. 216.

Locality.—Guatemala.

METRAGA DETERMINATA Druce.

Euclea determinata Drvcb, Biol. Cent.-Am., Lep. Het., I, 1887, p. 216.

Locality.—Guatemala.

METRAGA RUBICOLOR, new species.

Head, thorax, and fore wings red-brown, rather of a crimson tint,

without markings. Hind wings reddish brown.

Lktpanse.—17 mm.
Locality.—One male, Nicaragua (U. S. Nat. Mus., ace. No. 28181),

the specimen in poor condition.

Type.—Cut. No. 8467, U.S.N.M.

Genus MONOLEUCA Grote and Robinson.

Monoleuca Grote and Robinson, Trans. Am. Ent. Soc, II, 1869, p. 187.

MONOLEUCA SUBDENTOSA Dyar.

Monoleuca subdentosa Dyar, Trans. Am. Ent. Soc, XVIII, 1891, p. 156.

Locality.—Florida, North America.

MONOLEUCA SEMIFASCIA Walker.

Limacodes semifascia y^ ki^KER, Cat. Brit. Mus., V, 1855, p. 1151.

Locality.—Southern Atlantic States, North America.

MONOLEUCA SULPHUREA Grote.

Monoleuca sulphurea Grote, No. Amer. Ent., 1880, p. 60,

Locality.—Florida^ North America,

I
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MONOLEUCA OBLIQUA, Hy. Edwards.

Monoleuca obliqua, Hy. Edwards, Ent. Amer., II, 1886, p. 10.

Locality.—Florida, North America.

Genus ADONETA Clemens.

Adoneta Clemens, Proc. Acad. Nat. Sci. Phil., XII, I860, p. 158.

ADONETA SPINULOIDES Herrich-Schaeffer.

Limacodes splmUoides HerrichScha-effer, Ausser. Schraett., I, 1854, p. 187.

Cydopteryx leucosigmaFACKARH, Proc. Ent. Soc. Phil., Ill, 1864, p. 345.

Eudea ruptilinea Walker, Cat. Brit. Mus., XXXII, 1865, p. 485.

Adoneta spinuloides Dyar, Bull. 52, U. S. Nat. Mus., 1903, p. 355.

Localities.—Atlantic States to Texas, North America.

ADONETA BICAUDATA Dyar.

Adoneta hicaudata Dyar, Journ. N. Y. Ent. Soc, XII, 1904, p. 43.

Locality.—Southern Atlantic States, North America.

ADONETA PYGMiEA Grote and Robinson.

Adoneta pygrnan Grote and Robinson, Trans. Am. Ent. Soc, II, 1868, p. 189.

Locality.—Texas, North Amei'ica.

Genus PROTALIMA Dyar.

Protalima Dyar, J(jurn. N. Y. Ent. Soc, VI, 1898, p. 236.

PROTALIMA SULLA Schaus.

Nyssia sidla, Schaus, Proc. Zool. Soc. Lond., 1892, p. 324.

Locality.—Brazil.

Genus TALIMA Walker.

Talima Walker, Cat. Brit. Mus., V, 18.55, p. 1120.

TALIMA POSTICA Walker.

Talima postica Walker, Cat. Brit. Mus., V, 1855, p. 1121.

Localities.—Venezuela; French Guiana.

TALIMA LATESCENS Butler.

Talima latescens Butler, Trans. Ent. Soc. Lond., 1878, p. 75.

Locality.—Brazil.

TALIMA STRAMINEA Schaus.

Sernyra sframinea ScnAVS, Proc Zool. Soc. Lond., 1892, p. 324.

Idonaidon straminea Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 236.

Localities.-—Mexico; French Guiana.

Genus MIRESA Walker.

Miresa Walker, Cat Brit. Mus., V, 1855, p. 1123.
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MIRESA CLARISSA Stoll.

Phalfcna Clarissa STOhh, Pap. Exot., Siippl., 1790, pi. xxxiv, fig. 8.

Strehlota Clarissa HvBiiER, Verz. bek. Schmett, 1816, p. 193.

Nyssia argentata Walker, Cat. Brit. Mus., V, 1855, p. 1134.

Miresa (irgenfnfa Dyar, Joiirn. N. Y. Ent. Soc, VI, 1898, p. 235.

Localities.—Brazil; Dutch Guiana.

MIRESA VENOSA, new species.

Structurally' allied to anjentea. Both' yellow, palpi and leg's brown,

patagia brownish tinted. Fore wings red-brown at base, thinly and
erectly scaled beyond the cell and above vein 2, more grayish, the

veins lined with black. A blackish discal dot. A yellow patch on

submedian fold below middle of cell and another at tornus. Two
faintl}' indicated blackish lines outwardly, formed by intensification of

the venular streaks, below the cell passing between the two yellow

spots and becoming brownish. Between them some of the raised

scales have a silvery sheen. Hind wings pale yellow.

Expanse.—24 mm.
Locality.—Two males, San Salvador, Central America, in the collec-

tion of M. Paul Dognin.

MIRESA ARGENTEA Druce.

Eupalia argentea Druce, Biol. Cent.-Ain., Lep. Het., I, 1887, p. 218.

Miresa argentea, Dyar, Jonrn. N. Y. p]nt. Soc, VI, 1898, p. 235.

Localities.—Mexico; Central America.

Genus VIPSANIA Druce.

Vipsania Druce, Biol. Cent.-Am., Lep. Het., I, 1887, p. 217.

Vijisania Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 236.

VIPSANIA ANTICLEA Druce.

Vipsania anticlea Druce, Biol. Cent. -Am., Lep. Het., I, 1887, p. 217.

Localities.—Mexico; Central America. Only females are known.

VIPSANIA UNICOLOR, new species.

Entirely dark brown with a sericeous reflection. The fore wings

have the scales arranged in wavy strigaj, but are without markings.

Expanse.—36 mm.
Locality.—One female, Palma Sola, Venezuela, in the collection of

the U. S. National Museum. This is not strictly a Vipsania^ as the

costa is convex and the hind tibiae have short end spurs only; l)ut I

prefer to leave it here till the male is discovered.

Type.—Cat. No. 8981, U.S.N.M.

Genus EPICLEA, new genus.

Male antenme bipectinated, the last dozen joints simple. Palpi

slender, curved, nearly porrect, one-and-a-half times as long as head;
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hind tibite with the spurs obsolete. Wings broad, veins 7 to i» stalked,

lo from the base of the stalk, discal vein long-forked, and open, oosta

convex.

Type.—Epielea elfea Druce.

EPICLEA ELiEA Druce.

Pcrolaehm Druce, Biol. Cent.-Am., Lep. Ilet., I, 1887, p. 23.

Locality.—Panama. This identification is based on an examination

of Druce's type. In both the Druce collection and the British Museum
1 found two species mixed under this la))el, and it is the other species,

not the type, which is figured in the Biologia. Compare Enprosterna

elsdasa Dyar.
Genus SEMYRA Walker.

Semyra Walker, Cat. Brit. Mus., V, 1855, p. 1130.

Semi/ra Dyar, Jour. N. Y. Ent. Soc, VI, 1898, p. 237.

SEMYRA BELLA Herrich-Schaeffer.

Limacodes bella Herricii-Schaefper, Aiisser. Schinett., I, 1854, fig. 181.

Semyra conrcUda Walker, Cat. Brit. Mus., V, 1855, p. 1131.

Semyra finita Walker, Cat. Brit. Mus., V, 1855, p. 1131.

Eulimacocies moschleri f^CHAVs, Proi-. Zool. Soc, Loud., 1892, p. 324.

Localities.—Brazil; Central Aiuerica; Mexico. «

The type of Jiiuta Walker is in the British Museum and it differs

from voarctatd Walker in having the terminal space rather contrast-

ingl}' pale and the basal red marks obsolete. 1 do not think it a

distinct species.
SEMYRA IRENA, new species.

Much like hella Herrich-Schaefi'er, ])ut much larger. The marks
are the same, except thiit the red color beyond the V^asal broken silver

streak is absent.

Expanse.—Male, 30 mm.; female, 4() nmi. {hdla expands, male, 20

mm.; female, 27 mm.).

Localities.—Two males, one female, Rockstone, Essequibo Rivoi-,

and Omai, British Guiana; Petropolis, Brazil (W. Schaus).

Type.—C^t. No. 9031, U.S.N. M.
Determined b}' Mr. Schaus as distincta Moschler, but he has since

collected specimens agreeing better with Moschler's characterization

and from near his type locality.

Named in honor of Miss Louise Irene Hoff, of New^ York City.

SEMYRA DISTINCTA Moschler.

Eulimacodes distincta Moschler, Verh. zool.-bot. Ges. Wien, XXVII, 1878, p. 672.

Locality.—Dutch Guiana.

SEMYRA CARDIA Schaus.

Semyra cardia Schaus, Proc. Zool. Soc. Loud., 1894, p. 236.

Locality.—Braz i I

.
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SEMYRA PAULA, new species.

Nearly allied to cardia^ hut the hind wing's darker, usually solidly

chestnut brown, rarely whitish, but distinctly washed with brown.

The silvery subbasal streak is less angled than in cavdia^ the upper

part being a curved arc, not angled, the lower part, although angled,

less deeply so than in cardla and smaller. The outer digitate marks
are much the same, but there is no orange dash. The subterminal

line is less approximated to the margin below and is not dentate;

it is linear, pale, bent out nearly to margin about vein T and incurved

l)elow vein 2. The eyes are larger than in cardla and the head a little

less sunken.

Localities.—Five males in the British Museum, Sao Paulo, Brazil

(E. D. Jones); Sapucay, Paraguay (W. Foster); one male in the Univer-

sity Museum at Oxford, small and very dark; one male in Mr. Schaus's

collection from Peru and ten in Mr. Jones's from Brazil.

Type.—C^i. No. 8982, U.S.N.M.

SEMYRA ZINIE, new species.

Dark ])rown; basal half of fore wings of this color, containing a

subbasal silvery mark, large, lobed above and centrally, attenuate

below. A narrow violaceous white line edges this color, starting on

inner margin at silvery mark, curving along near the margin to near

middle of wing, then upright to vein 7; here it runs outwardl}" along

vein 6, is sharp]}' angled, and retreats to costa, inclosing a slaty gray

area. A brown apical patch and one between veins 5 and 6. Outer

area light brown with dark veins.

Expanse.—28 mm.
Loccdity.—One female, Sapucay, Paraguay (W. T. Foster).

Type.—Q^t. No. 9032, U.S.N.M.

Named in honor of Miss Zinie Kidder, of Berkeley, California.

Genus HEPIALOPSIS, new genus.

Male antenna bipectinated to the tip, slender, with rather long

pectinations. Palpi very furry in front, upturned nearly to vertex,

the third joint conic, short. Hind tibi;e with long end spurs only.

Costa straight, veins 7 to 9 stalked, 10 from the apex of the cell, cross

vein scarcely angled, the discal fork open. Hind wings with veins

3 and -i from the end of the cell, 5 retracted, (5 and 7 stalked, 8 anas-

tomosing with cell near base. Fore wings not trigonate as usual, the

costa and inner margin nearh^ parallel.

Type.—Hepialopsis agemytha Druce.

HEPIALOPSIS AGEMYTHA Druce.

Semyra agemytha Druce, Am. 31ag. ^'at. Hi(<t. ((>), V, 1S90, [>. 218.

Locality.—Mexico.
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Genus SISYROSEA Grote.

(S(S(/rosm GROTE, Can. Ent., VIII, 1876, j). 112.

SISYROSEA DIANA Druce.

Semyra diana Druce, Biol. Cent.-Aiii., Lep. Het., I, 1887, p. 220.

Localltii.—Panama.

SISYROSEA TEXTULA Herrich-Schaeffer.

Lmacodfs <e.dMto Herrich-Schaeffer, Ausser. Schmett., I, 1854, fig. 184.

Sisyrosea textnla Dyar, Journ. N. Y. Ent. Soc, IV, 1896, p. 185.

locality.—Atlantic States, North America.

SISYROSEA OBSCURA, new species.

Allied to tsxtula Herrich-Schaeti'er, but uniformly brownish without

sericeous streaks or variations of color, and all irrorate with l)lack

scales. Head, thorax, and abdomen dark brown without ocherous

shades.

Locality.—One male, St. Jean, Maroni River, French Guiana (W.
Schaus).

TyjM.—C^i. No. 8983, U.S.N.M.

SISYROSEA SCHAEFFERANA, new species.

Male.—Brownish ocherous to light ocherous brown, unicolorous,

the fringe darker tipped on the hind wing. Fore wings with numer-

ous, wavy, raised striga?, shining on the convex parts, darkened in the

concave parts, with a diffuse, brownish, faint discal bar.

Female.—Variable in color as the male, but more flesh colored in

tint. The strigas are nuich less distinct, though visible in a strong

light; there is no discal mark; there are a few scattered blackish scales

on fore wing.

Ea'jjanse.—Male, 28 mm.; female, 30 mm.
Hind tibiffi in both sexes swollen, flattened, without middle spurs.

Locality.—Five males, three females; collected b}^ Mr. C. Schaefl'er

in the Huachuca Mountains, Arizona (Palmerlee, Cochise County).

The types are in the collection of the museum of the Brooklyn

Institute of Arts and Sciences.

Named in honoi- of Mr. C. Schaeffer, of Brooklyn, New York.

SISYROSEA (?) PHARA Druce.

Semyra phara Druce, Am. Mag. Nat. Hist. (7), V, 1900, p. 513.

Localities.—Mexico; French Guiana; Dutch Guiana.

Only females are known. Mr, Druce's type is a female. There is

one in the British Museum from the Godman-Salvin collection and

Mr. Schaus took Ave in Guiana. The generic position is uncertain

till the male is found.
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SISYROSEA (?) PARVA, new species.

Closely allied to phara Driiee, but smaller, paler, and more yellow-

ish, the head more prominent. Fore wings 3'ellowish ocherous, irrorate

with brown, with a narrow outer line parallel to the margin and traces

of a discal mark. Hind wings more brownish.

Expanse.—18 mm.
Locality.—One female, Aroa, Venezuela (W. Schaus).

Type.—Cut. No. 8984, U.S.N.M.

SISYROSEA (?) FLEXILINEA, new species.

Allied to fliara Druce, but larger, darker, the outer line flexuous.

Dark reddish brown; an outer line, slender, finely waved, bent inward

below vein 2, else arcuate and parallel to the margin. A dark apical

shade resting on the line; a dark cloud about origin of veins 2 and 3.

Thorax dark purplish; hind wings darker than fore wings.

Expanse.—25 to 27 mm.
Locality.—Two females, St. Jean, Maroni River, French Guiana

(W. Schaus).

Type.—Q2it. No. 8985, U.S.N.M.

These three species, phara., parva.^ and flexilimea' are not properly

referred to S/syrosea., as the costa is not straight as in that genus; but

they can not be correctly referred without males. The hind tibiae

have no middle spurs.

SISYROSEA (?) ASSIMILIS, new species.

Agreeing with the preceding structurally', except that the palpi are

very short and frail, scarcely reaching the front. It probably deserves

a new generic name, but must await the discovery of the male.

(Coloration of 8. phara Druce, but the fore wings lighter, the line

narrower and the outer margin tinted darker in purplish. Hind wings

blackish brown with pale fringes.

Expanse.—21 mm.
Locality.—One female, Jalapa, Mexico (W. Schaus).

Type.—Cat. No. 8986, U.S.N.M.

Genus EUPROSTERNA, new genus.

With the characters of Natada, but the palpi long and upturned

about to vertex of head. The male antennas are bipectinated to the

tip, slender, moderate, with short pectinations.

Type.—Euprosterna a?Yjensis Schaus.

EUPROSTERNA URBA Druce.

Euclea urba Drvce, Biol. Cent. -Am., Lep. Het, I, 1887, p. 216.

Locality.—Costa Rica.
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EUPROSTERNA AROENSIS Schaus.

Sisyrosen aroensis Schaus, Journ. N. Y. Ent. 8oc., VIII, 1901, p. 231.

Localiti/.—Venezuela.

EUPROSTERNA SAPUCAYA, new species.

Brown, silky, irrorate; base of fore wing brown, witli an ocherous

tint, especially below median vein at base; outer margin more lila-

ceous shining. A broad diffused dusky band from the angle of wing

near base on inner margin, directed toward apex, but obsolete after

the cell. Hind wing pale whitish brown. A small species, the wings

rather elongate, not trigonate.

Expanse.—18 mm.
Locality.—One male, Sapuca}', Paraguay (W. Foster), in the

British Museum.

EUPROSTERNA ELiEASA, new species.

Brown, as in Sisyi'osea^ uniform, a pale outer line from before apex

to middle of inner margin, edged within with darker and not ({uite

attaining the costa.

Localiflr.s.—Eleven males, St. Jean, iMaroni River, French Guiana
(W. Schaus); Trinidad, British West Indies (Urich); Demarara, lirit-

ish Guiana (collection W. Schaus); one male in the British Museum,
Teapa, Tabasco, Mexico (Godman-Salvin collection).

Type.—O^t. No. 89S7, U.S.N.M.
This is the species figured in the Biologia Cent rali-Americana as

Perohi elsea Druce, and it is mixed under this name in Mr. Druce's

collection and in the British Museum; but the type which 1 have

examined through Mr. Druce's kindness belongs to another genus,

and will be found under the name Epiclea eleea.

EUPROSTERNA PERNAMBUCONIS, new species.

Reddish brown; a white line on fore wings from outer fourth of

costa to outer third of inner margin, edged with black within; a fainter

line from costa before apex, approaching margin below and ending in

a faint curve on tornus, edged with brown within; fringe dark. Hind
wing blackish.

Expanse, 15 mm.
Locality.—Two males, Pernambuco, Brazil, January 29, 1S8.S (A.

Koebele), in the collection of the U. S. National Museum.
ry_/>6^—Cat. No. 8988, U.S.N.M.

EUPROSTERNA LACIPEA Druce.

Perola ladpea Druce, Ann. Mag. Nat. Hist. (6), V, 1890, p. 218.

Locality.—Mexico.
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Genus PLATYPROSTERN A, new genus.

With the characters of Natada as modilied in the description of

Eujpro^terna^ but the male antennse large and stout, with long pectina-

tions, reaching to the tip.

Type.—Platyprosterna el^etta Dyar.

PLATYPROSTERNA EL^ETTA, new species.

The description of Euprosterna elmasa will appl}" to this also. The

moth is larger, broader, and squarer winged and the line is more

basally placed, running from the outer third of costa to before middle

of inner margin.

Localities.—Two males, Sao Paulo, Brazil (E. D, Jones) ; Rio Janeiro,

Brazil (W. Schaus); one in the British Museum from Sao Paulo, and

several in Mr. E. D. Jones's collection.

TV^e?.—Cat. No. 8989, U.S.N.M.

PLATYPROSTERNA ANTIQUA, new species.

Ocherous brown on basal half of fore wings; a narrow l)rown line

from outer fourth of costa to middle of inner margin with a narrow,

whitish outer border. Beyond the line, pale creamy brownish, a

slender dark line from costa, half wa}^ l)etween inception of first line

and apex to anal angle, gradually approaching the termen, and at the

angle very faintly continued along inner margin to first line. Hind

wings testaceous whitish, the fringe darker, creamy. Below all a

little more brownish; no marks.

Expanse.—18 mm.
Localities.—One male, Burchell collection in the Hopeian Museum

at Oxford, taken November 5, 1828, in Brazil; two specimens in the

collection of Mr. E. D. Jones, Castro, Parana, Brazil.

PLATYPROSTERNA CERES Druce.

Perola ceres Druce, Biol. C'ent. Am., Lep. Het., I, 1887, p. 219.

Localities.—Mexico ; Guatemala.

Genus NATADA Walker.

Natada Walker, Cat. Brit. Mus., V, 1855, p. 1108.

NATADA QUADRATA Walker.

Semyra quadrata Walker, Cat. Brit. Mus., V, 1855, p. 1132.

Natada quadrata Kirby, Cat. Lep. Het., 1892, p. 541.

Locality.—Venezuela.

The spurs of the hind legs are reduced, but present. I observed in

Walker's type specimen one stout apical spur and two very small

middle spurs. The species resembles Sisyrofiea., but has a dark dif-

fused half-band on inner margin.
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NATADA SARDITES Druce.

Perola mrdites T>B.vvv., Ann. Mag. Nat. Hist. (7), V, 1900, ]>. 512.

Locality.—Coloni bia.

There are three males in Mr. Druce's collection. The spurs of the

hind tibia* are partly aborted, the upper spurs being one minute, the

other dwarfed. The species is therefore transitional to Sisyrosea.

NATADA DEBA, new species.

Allied to sardites Druce, but the middle spurs of hind tibite not

aborted. Dark brown, irrorate, a cupreous shade at anal angle.

Discal dot, an oblique band from below it to middle of inner margin
and a subterminal band blackish, the latter distinct onh^ centrally, not

reaching costa or margin. Hind wings l)lackish brown.

Expanse.— 2-1: mm.
Locality.—Two males, St. Jean, Maroni River, French Guiana (W.

Schaus).

Typc—Q,^. No. 8990, U.S.N.M.

NATADA DEBELLA, new species.

Similar to deha., but lighter, sericeous creani}^ brown, of the color

of Sisyroaea textida, but not mottled. A Ijlack discal dot and a small

patch at origin of veins 3, 4. Antenna- testaceous.

Expanse.—25 mm.
Locality.—Five males, St. Jean, Maroni River, French Guiana (W.

Schaus).

Type.—C^t. No.- 8991. U.vS.N.M.

NATADA DOGNINI, new species.

Moderately sized, silk^- creamy brown, like Sl.sy/'o.sea, head and base

of fore wing reddish. Fore wing sparsely irrorate with })lack scales,

the apex and outer margin purplish, fringe more brownish. A dif-

fuse blackish patch on veins 3 to 5 shortly beyond their origin. Hind
wings light brown.

Expan>ie.—25 mm.
Locality.—One male, Micay, Colombia (August, 1896), in the col-

lection of M. Paul Dognin.

NATADA LUCENS Walker.

Amydoiio lucens Walker, Cat. Brit. Mus., V, 1855, p. 1111.

Sisyrosea lucens Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 238.

Locality .—Braz i 1

.

NATADA SIMOIS Stoll.

Bombyx mnois Stoll, Pap. Exot., IV, 1780, pi. ccfviii, fig. F.

Rumosa abscissa V/ AI.KER, Cat. Brit. Mus., XXXII, 1865, p. 473.

Bombycocera senilis Felder, Reise Novara, Lep., IV, 1874, pi. lxxxiii, fig. 13.

Localities.—Dutch Guiana; Brazil; Callao, Peru (Mrs. M. J. Pusey).
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NATADA BERGII, new name.

Rhinaxina quadrata Berg, Ann. 8of. Arg., XIII, 1882, p. 259.

Localities.—Dutch (xuiana; Arg'entina.

NATADA INCRESCENS, new species.

Very similar to hergii., and possibly only a larj^e specimen of that

species. It is much larger, expanse 40 min., with the same markings,

but the base of the wing even darker, o})scuring the inner line, and

there is a patch of light-ocher scales below the cell at the origin of

vein 2,

Locality.—One male, Geldersland, Surinam River, Dutch Guiana

(W. Schaus).

Type.—C^t. No. 8992, U.S.N.M.

NATADA SUFFICIENS, new species.

Allied to hergii and increscens. Brownish ochraceous, head, center

of thorax, and abdomen tinged with dark red. A white point at base of

antenna?; palpi black-brown. Wings ochraceous creanu^ brown with

sparse black irrorations, especiall}^ along costa and over median

nervules. A dusky discal dot; a l)rownish shading over the median

venules. Hind wing with a dark-brown shade parallel to and before

inner margin.

Expaiue.—48 mm.
Lo£ality.—One male, St. Jean, Maroni River, French Guiana (W.

Schaus).

Type.~C?ii. No. 8993, U.S.N.M.

NATADA INCANDESCENS, new species.

Head, thorax, and base of abdomen bright red, the rest of the insect

silky brown. Fore wings variegated in dark brown and lilaceous, in

transverse bars, the brown forming subbasal, median, and submarginal

broad, ditiuse l)ands and a discal line.

Expanse.—30 mm.
Localities.—One male, St. Jean, Maroni River, French Guiana

(W. Schaus); Micay, Colombia (collection of M. Paul Dognin),

r?/j?e?.—Cat. No. '8994, U.S.N.M.

NATADA MYCALIA Stoll.

Bomhi/x mycalia ^TOhh, Pap. Exot., SuppL, 1790, pi. xxxv, fig. 4

Natada (?) mycalia Kirby, Cat. Lep. Het., 1892, p. 541.

Localities.—Dutch Guiana; Brazil.

NATADA FUSCA Druce.

Trahala (?) fusca Druce, Biol. Cent. -Am., Lep. Het., I, 1887, p. 207.

Locality.—Panama.



NO. 1423. AMERICAN COCHLIDIAN MOIIIS—D YA R. 381

NATADA COCHUBA Schaus.

Natadacochuha^C'B.xv^, Journ. N. Y. Ent. Soc, VIII, 1901, p. 231.

Locality.—Brazil.

NATADA NASONI Grote.

Sisyrosea nasoni Grote, Can. Ent., VIII, 1876, p. 112.

Sicyrosea nasoni Kirby, Cat. Lep. Het., 1892, p. 554.

Natada nasoni Dyar, Journ. N. Y. Ent. Soc, VII, 1899, p. 61.

Locality.—Southern Atlantic States, North America.

NATADA DAONA Druce.

Perola daona Druce, Biol. Cent.-Am., Lep. Het., I, 1887, p. 219.

Locality.—Costa Rica. Probably conspecitic with the preceding-.

NATADA SALTA Druce.

Perola salla Druce, Ann. Mag. Nat. Hist. (7), V, 1900, p. 512.

Locality.—Colombia.

NATADA PERPECTINATA, new species.

Dark reddish brown with the markings of nasoiii or daona., the hind

wings light red brown. Antenna? unusnally heavily pectinated and

the white spots at the tips of the fore coxte ver^^ large.

Expanse.—24 mm.
Localitits.—Two males, Nova Fribnrgo and Rio Janeiro, Brazil

(W. Schaus); one male, in the British Museum, Espiritu Santo, Brazil;

one male in the university nuiseum at Oxford. Another male in the

Burchell collection at Oxford (No. 164, collected Nov. 6, 182S) is of

the same reddish color, but the dark lines are defined only b\' pale

shades and are more oblique, the terminal space all whitish brown.

The male antennic seem moderately bipectinated, ])ut the specimen is

very old and partly destroyed.

fyj^e.—Q^i. No.^ 8995, U.S.N.M.

NATADA SUBPECTINATA, new species.

Dark purplish brown, the hind wings blackish, marking's of nasoni,

but the outer line as distinct as the inner, equally well pale edged and

curved at the anal angle to inner margin. White spots on fore coxse

large. Antenna? shortly bipectinated, decreasing gradually to serra-

tions at the tip.

Expanse.—18 mm.
Localities.—One male, Geldersland, Surinam River, Dut«h Guiana

(W. Schaus); one male in the University Museum at Oxford.

Type.—Cat. No. 8996, U.S.N.M.

NATADA CARIA Druce.

Perola caria Druce, Biol. Cent.-Am., Lep. Het., I, 1887, p. 219.

Locality.—Panama.
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Genus HEURETES Grote and Robinson.

ifm/-e<es Grote and Robinson, Trans. Am. Ent. Soc, II, 1868, p. 190.

HEURETES PICTICORNIS Grote and Robinson.

Heuretes picticornis Grote and Robinson, Trans. Am. P^iit. Soc, II, 1868, p. 190.

Locality.—St. Thomas, West Indies.

Described from the female only; no other specimens known. The

generic position is uncertain.

Genus PALEOPHOBETRON Dyar.

Paleophobetron Dyar, Journ. N. Y. Ent. Sor., VI, 1898, p. 239.

PALEOPHOBETRON DERTOSA Druce.

Perola dertosa Druce, Ann. Mag. Nat. Hist. (7), Y, 1900, p. 513.

Locality.—Colombia. I am much indebted to Mr. Herbert Druce

for a specimen of this species.

PALEOPHOBETRON ARCUATA Druce.

Semyra (?) arcuata Druce, Biol. Cent. -Am., Lep. Het., II, 1898, p. 444.

Paleophobetron arcuata Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 239.

Locality.—Mexico.

PALEOPHOBETRON VAFERA Druce.

Perola vafera Druce, Ann. Mag. Nat. Hist. (7), V, 1900, p. 512.

Locality.—Colombia.

Genus EPIPEROLA Dyar.

Epiperola Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 238.

EPIPEROLA DRUCEI Schaus.

Trahala drucei Schaus, Proc Zool. Soc. Lond., 1892, p. 323.

Locality.—Mexico.

EPIPEROLA LAGOAPHILA, new species.

Light straw yellow, thorax ocher, brown shaded, the tufted liairs

tipped with gray. Fore wings shaded with silky brown from base,

except along outer margin and over veins 2 to -i, where the straw

color prevails. A black patch at origin of veins 2 to 4 and a small sub-

marginal dot on veins 3 and 4, with a few dark scales on veins 7, 8,

and 9 near their origin. Hind wings a little grayish shaded, especially

on the veins.

Expanse.—25 mm.
Locality.—Four males, St. Jean, Maroni River, French Guiana (\V.

Schaus).

Type.—0<ii. No. 8997, U.S.N.M.

I
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EPIPEROLA PERORNATA, new species.

Straw color, thorax brown, abdomen shaded with black on the sides

and segmental rings. Tibite with black hairs. Fore wings shaded

with purplish brown, the apex broadly straw color. A black dot in

the base of the cell and a discal dot. An outer line from costa sub-

apically to middle of inner margin, twice arcuate, whitish, slender,

edged without with })rown varying in width, and by black within.

Below the cell and on inner margin the black widens out into a patch.

Two white dots on vein 1, preceding and following the black patch,

the outer dot cutting the transverse line and Avith some orange scales

superposed. A l)lack })ar on vein 5 in the upper angle of the trans-

verse line with some lilaceous scales subapically below it, and a lila-

ceous dot below vein 7, below median vein and on vein 1 at base. Hind
wings blackish, fringe of both wings straw color, spotted with black.

Expanse.—26 mm.
Locality.—One male, St. Jean, Maroni River, French Guiana (W.

Schaus).

Type.—Ciii. No. 8998, U.S.N.M.

EPIPEROLA SOMBRA, new species.

Brown black, the fore wings narrow and elongate. Two conspicu-

ous white dots on collar. A semipelfucid pale dilution below the median
vein, running over the discal nervules. Hind wings semitransparent

over the disk to outer margin.

Expanm.—^2''l mm.
Locality.—Two males, St. Jean, Maroni River, French Guiana (W.

Schaus).

Type.—Csit. No. 8999, U.S.N.M.

EPIPEROLA ALBIMARGINATA Kaye.

Smjrosea aMmarginata Kaye, Trans. Ent. Soe. Loud., 1901, p. 158.

Localities.—Trinidad; French Guiana.

EPIPEROLA PELUDA Dognin.

Perola peluda Dognin, Ann. Soc. Ent. Belg., XLIII, 1899, p. 7.

Localities.—Colombia; French Guiana. M. Dognin has kindly sent

me his unique t^^pe, which agrees with specimens collected by Mr.
Schaus.

Genus PEROLA Walker.

Perola Walker, Cat. Brit. Mus., IV, 1855, p. 920.

Perola Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 238.

PEROLA VILLOSIPES Walker.

Trabala riUosipes Walker, Cat. Brit. Mns., XXXII, 1865, p. 555.

Phocoderma (?) villosipes Kirby, Cat. Lep. Het., 1892, p. 538.

Perola villosipes Dyar, Journ. N. Y. Ent. Soc, A'l, 1898, p. 238.

Localities.— Qolomhi^', French Guiana,
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PEROLA SERICEA Moschler.

Asholia sericeaW69,c-RiMR, Verb, zool.-bot. Ges. Wien., XXVII, 1878, p. 671.

Pseudasbolia sericea Kirby, Cat. Lep. Het., 1892, p. 877.

Perolusericea Dyar, Journ. N. Y. Ent. Soc, VI. 1898, p. 238.

Localities.—Dutch and French Guiana; Orizaba, Mexico.

PEROLA AFFINIS, new species.

Nearl}^ allied to sericea, but the outer line nearer the niargfin, sub-

continuous, dentated inward at vein 6 and slightly at vein 2. A silky

whitish lilaceous shade below median vein, on vein 1 at base and over

posterior half of thorax. All the veins streaked with red brown.

Expanse.—42 mm.
Locality.—One male, HO miles up Maroni River, French Guiana (W.

Schaus).

Type.—Q^i. No. 9000, U.S.N.M.

PEROLA PETROPOLIS, new species.

Allied to sericea and affinis. Outer line more retracted than in

sericea., curving from apex under median vein over discal nervules to

base of wing, indented at vein 6. Veins brown within this area.

Lilaceous color overspreads the area without the line faintly and covers

all of thorax.

Localities.—Two males, Petropolis, Brazil (W. Schaus); one male,

Mogy Guassa, Sao Paulo, Brazil.

Type.—Cat. No. UOOl, U.S.N.M.

PEROLA PENUMBRA, new species.

Dark brown with a slight reddish bronzy tint. Body and legs a lit-

tle lighter, the hind legs especially, pale brown. Fore wings umber

brown, the veins, except along costal edge, lined in dark brown.

Outer line faint, broad, well indicated at its inception on costa near

apex, faint and clouded below, appearing strongly as a diffuse patch

on vein Ic, below end of cell. Outer margin darkly clouded almost to

the line; interspaces in cell and beyond slightl}" yellowish. Hind

wings dark brown, a little lighter toward costa.

Expanse.—%% mm.
Locality.— On& male, San Salvador, Central America, in the col-

lection of M. Paul Dognin,

PEROLA INVARIA Walker.

Romosa invaria Walker, Cat. Brit. Mus., V, 1855, p. 1115.

Asbolia micans Moschler, Btett. Ent. Zeit., XXXIII, 1872, p. 359,

Pseudasbolia micans Kirby, Cat. Lep. Het., 1892, p. 877.

Localities.—Honduras; Dutch Guiana.
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PEROLA PLATONA Schaus.

Perola platona Schaus, Journ. N. Y. Ent. Sor., IV, 1896, p. 56.

Locality.—Venezuela. Larj^er than mimt'la., but scarcely differing

otherwise.
PEROLA DRUCEIOIDES Dognin.

^ rahala druceioides DoiANi}^, Ann. Ent. 8oc. Belg., XXXVIII, 1894, p. 682.

Perola druceioides Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 239.

Locality.—Ecuador.

PEROLA CICUR Schaus.

Trahcda ciciir Schaus, Proc Zool. Soc. Lond., 1892, p. .323.

Perola cicur Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 239.

Locality.—Brazil

.

PEROLA RUBENS Schaus.

Trahala, rubens Schaus, Proc. Zool. Soc. Lond., 1894, p. 237.

Perola rid>em Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 239.

Locality.—Brazil

.

PEROLA BRUMALIS Schaus.

Trahala briimalis Sckavs, Proc. Zool. Soc. Lond., 1892, p. 323.

Perola brrmalis Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 239.

Locality.—Brazil.

PEROLA BURCHELLI, new species.

Shape of hriunalis. Dull ochraceous, a brown spot in center of

thorax. Fore wings divided by a whitish line from base along median

vein to end of cell, then curving gently to apex; another white line

along outer margin from apex to middle of inner margin before

the ochreous brown fringe. Costal area bright red brown, a little

more ochreous on costal edge. Inner space red brown on basal half,

the outer and larger part blackish gra3^ Hind wings whitish, brown

on costa and tips of wings. Legs ochraceous, fore tibiae and palpi red-

dish brown.

Expanse.—31 mm.
Locality.—One male, Burchell collection, Hopeian Museum at

Oxford (No. 743, collected Nov. 7, 1827) from Goyaz, Brazil.

PEROLA BISTRIGATA Hampson.

Orthocraspeda bistrigaia Hampson, Trans. Ent. Soc, Lond., 1898, p. 259.

Perola lucia Schaus, Journ. N. Y. Ent. Soc, VIII, 1901, p. 231.

Locality.—St. Lucia, Grenadines.

Mr. Schaus's type and the three specimens in the British Museum
have all lost the hind legs, leaving the correct generic reference in

some doubt.

Proc. N. M. vol. xxix—05 25
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PEROLA CILIPES Walker.

Camila cilipeH Walker, Cat. Brit. Mus., V, 1855, p. 1126.

The tj^pe is without locality. I have seen no other specimens.

PEROLA SUCIA Schaus.

Ferola .mcia Schaus, Journ. N. Y. Ent. Soc, IV, 1896, p. 56.

Amydona sucia ByAK, Jonrn, N. Y. Ent. Soc, VI, 1898, p. 237.

Locality.—Brazil

.

PEROLA PUNCTATA Walker.

Caudybu pimctala Walker, Cat. Brit. Mus., VII, 1856, p. 76.

Candyba punctata Hampson, Moths of India, I, 1894, p. 397.

Candyha punctata Swinhoe, Cat. Lep. Oxf., I, 1892, p. 235.

Locality.—Brazil. Prof. E. B. Poulton kindh^ brought me the type

to London for examination. There is a second specimen in the Schaus

collection from Geldersland, Surinam River, Dutch Guiana.

PEROLA SUBPUNCTATA Walker.

Amydona mbpunctata Walker, Cat. Brit. Mus., V, 1855, p. 1110.

Natada sericea Butler, Trans. Ent. Soc. Lond., 1878, p. 75.

Perola dora Druce, Biol. Cent.-x-Vm., Lep. Het., I, 1878, p. 219.

Localities.—Brazil ; Panama.

PEROLA PARALLELA, new species.

I shall describe this species more fully in an article Prof. E. B.

Poulton will publish on the Burchell collection, made in Brazil in

1827-1828 and now in the Hopeian collection at Oxford. It is

ocherous with two oblique subparallel lines.

PEROLA UMBER, new species.

Almost exactly like Epiperola druce'r Schaus, but all dark bronzy

brown instead of ochraceous, and differing- genericall}^ by the four

spurs on the hind tibife. The line is edged with grayish outwardly

below and there is a little of this color on the median vein. Beyond

the line the ground color is lighter, divided by the dark veins.

Expanse.—26 mm.
Localities.—One male, St. Jean, Maroni River, French Guiana (W.

Schaus); 'one female, Callao, Peru (Mrs. M. J. Puse}^).

Type.—^2X. No. 9002, U.S.N.M.

PEROLA MURINA Walker.

Perola vmrina Walker, Cat. Brit. Mus., IV, 1855, p. 920.

Locality.—Brazil.

PEROLA REPETITA Druce.

Perola repetita Druce, Ann. Mag. Nat. Hist. (7), V, 1900, p. 512.

Localities.—Colombia; French Guiana.
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Genus ISOCHyETES Dyar.

Iwchntes Dyar, Journ. N. Y. Ent. 8oc., VII, 1899, ]). 208.

ISOCHiETES BEUTENMUELLERI Hy. Edwards.

Liinacodes beutenmuelleri \l\ . Edwards, Can. Ent., XIX, 1887, p. 145.

Semyra beutemnuelleri Ktrbv, f"at. Lep. Het. , 1892, p. 584.

Locality.—Southern Atlantic States, North America.

Genus E U PHOBETRON, new genus.

Male antenn;e .shortl}^ hipectinated to the tip, palpi slender, upturned

to vertex; thoj'ax robust, head sunken; hind tibite with four spurs.

Fore wings with veins 7-5* stalked, normal.

Type.—Eupliohetron cupre'itincta D3^ar.

EUPHOBETRON AQUAPENNIS, new species.

Large, robust; fore wings pale testaceous toward apex, purplish

brown along inner margin. A tine pale waved line begins on inner

margin and runs to costa; a l)ranch leaves it on median vein curves

down to vein 2, runs along it a short distance, then becomes sub-

marginal and is lost in the subapical paler area. Below the line is

purplish l)rown, above it red brown, fading to the pale suliapical area;

a brown discal dot. Apex dark brown with a costal spot before it.

A terminal waved red line duplicated by small cusps. Hind wing

bright red, overspread with brown broadly on the disk. Throax

ocher brown, abdomen red.

Expanse.—36 mm.
Localities.—One male in the British Museum, Potaro River, British

Guiana (C. B. Roberts); one male in the U. S. National Museum,
Sapuca}^, Paraguay (W. T. Foster), the hind wings entirelv red.

Type.—C^i. No. 9008, U.S.N.M.

EUPHOBETRON CUPREITINCTA. new species.

Antennte testaceous, tarsi light, legs purplish black. Head light

above, thorax black; abdomen black above, lighter at tip and with

purplish basal tufts. Wings marked as in Phohdron, purplish black,

a cupreous brown patch hlling lower half of median space; above it

to outer line dull ochraceous, shaded with black, somewhat digitately

divided by the dark veins. Black lines, transverse anterior, trans-

verse posterior and subterminal, undulate, bent nearly together above

cupreous patch, the subterminal denticulate, none reaching costa.

Hind wings blackish.

Expanse.—23 mm.
Localities.—Nine males, St. Jean, Maroni River; 60 miles up

Maroni River; Cayenne, French Guiana (W. Schaus). One specimen
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has 1)0011 pliiced in the British Museum. There is a specmien in poor

condition at the University Museum, Oxford.

Type.—C^i. No. 9004, U.S.N.M.

EUPHOBETRON MOOREI Kirby.

Narom rafotesfiaHata Mooke, Proc. Lit. Phil. Sor. Liverpool, XXXVI, 1883,

p. 366.

Narosa {f) moorei Kihby, Cat. Lep. Het., 1892, p. 629.

Locality. —Brazil. Mr. Sehaus eollected a badl}^ rubbed specimen

which may be this species. 1 have not seen the type. It is at

Liverpool.

EUPHOBETRON NATADOIDES, new species.

Dark chestnut brown, palpi paler, a red brown tuft at back of

thorax tipped blackish; abdomen dark brown. Fore wings dark

chestnut brown, irrorate with violet blue scales. Base dark blackish,

obliquely limited without from basal third of inner margin, diffused

above; beyond lighter chestnut brown. A line of violet scales from

outer fourth of costa, oblique for a short distance, then sharpU^ bent

down and straight to above torn us. Within it a large blackish brown

area of the color of the basal area and nearly touching it at the end of

the cell. Apex dark, but less brown. Hind wings blackish, lighter

at the base.

Exjpanse.—24 mm.
Locality.—One male, Paranapanema, Province of St. Paul, Brazil,

in the collection of M. Paul Dognin. The type is without antenna?,

but I assume the}' are bipectinated to the tip.

Genus PHOBETRON Hiibner.

PJiobdron Hubnek, Verz. l)ek. Schmett., LS27, p. 398.

PHOBETRON HIPPARCHIA Cramer.

Bomlnjx hipparchia Cramer, Pap. Exot., II, 1777, pi. clxxxv, tig. D.

Sj>]iin.v coras SrohL, Pap. Exot., IV, 1780, pi. cccxii, tig. A.

Earyda rariolaris Herrich-Schaepfer, Ausser. Schmett., 1, 1854, tig. 182.

Nem.eta bifasdes Walker, Cat. Brit. Mus., IV, 1855, p. 968.

Nemeta basifusca Walker, Cat. Brit. Mus., V, 1855, p. 1083,

Localities.—Venezuela to Brazil.

PHOBETRON PITHECIUM Smith and Abbot.

Phalsena pithecium Smith and Abbot, J^ep. Ins. Ga,, II, 1797, p. 74.

Phobetron pithecinm Dyar, Journ. N. Y. Ent. Soc, IV, 1896, p. 178,

Locality.—Atlantic States, North America.

Genus LEUCOPHOBETRON Dyar.

Leucophobetroii Dyar, .lourn. N. Y. Ent. Soc, V, 1897, p. 122.

Leucophobetrun Dyar, Proc. Phit. Soc. Wash., VI, 1904, p. 77.
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LEUCOPHOBETRON ARGENTIFLUA Hubner.

Euprocti)^ (trgentiflua HvBNKR, Samml. Exot., Sclanett., II, 1824.

Heterogenea argentijiaa Dewitz, Nov. act. k. Leop.-Car. Dent. akad. Nat., XLIV
1882, p. 252.

Euproctis argentifliui IMoschleh, Alih. Senck. nat. Ge-s., X\'I, 1890, p. 349.

AhluivHJipuncta'ilKnPiioN, Ann. Mag. Nat. Hist. (7), VII, 1901, y>. 253.

Locality.—Cul)a, Weyt Indies.

LEUCOPHOBETRON ARGYRORRHCEA Hubner.

Euproctis a rgip'orrhii a Hubnek, Zutr. ex. f^clunett., II, 1823, p. 13.

Locality.—Dutch Guiana. 1 have not seen this species, but place

it here provisionally.

LEUCOPHOBETRON (?) PUNCTATA Druce.

Ewiea {f) pundala Druce, Ann. Mag. Nat. Hist. (7), VII, 1901, {). 435.

Locality.—Colombia. ITnknown to me and proba))l3' not belonging

to this family. The type should be in Mr. Druce's collection, but he

was unable to find it at the time 1 visited him.

Genus ALARODIA Moschler.

Alarodia Moschler, Abh. Senck. Ges., XIV, 1886, ji. 35.

Alarodia Dyar, Journ. N. Y. Ent. Soc, V, 1897, p. 121.

ALARODIA IMMACULATA Grote.

Phryne immaculata Grote, Proc. Ent. Soc. Phil., V, 1865, p. 246.

Calyhia bnmaeiihiia Kirby, Cat. Lep. Het., 1892, p. 446.

Eupoeya niraliK Packard, Ent. News, IV, 1893, p. 169.

OtlyhiairmaaculaUi Dyar, Journ. N. Y. Ihit. Soc, \\ 1897, p. 121.

Locality.—Cuba.

ALARODIA SLOSSONIiE Packard.

Eujioeya slosxoniir Packard, Ent. News, IV, 1893, p. 169.

Locality.—Florida and Texas, North America.

ALARODIA PYGM.(EA Grote.

Euproctis pygriura Grote, Proc. Ent. Hoc. Phil., VI, 1867, p. 320.

Calybia pygriuni Dyar, Journ. N. Y. Ent. Soc, V, 1897, jt. 121.

Locality.—Cuba.

ALARODIA FUMOSA Grote.

Euproctis fvmosa Grote, Proc. Ent. Soc. Phil., VI, 1867, p. 321.

Locality.—Cuba. 1 have not seen this species. Described from a

female.

ALARODIA MACULATA Schaus.

Altha maculata Sen Avs, Tran.s. Am. Ent. Soc, XXX, 1904, p. 138.

Locality.—Cuba. This may be the male of the preceding.
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ALARODIA NANA Moschler.

Alarodia nana Moschler, Abh. Senck. Ges., XIV, 1886, p. 35.

Locality.—Jamaica. I have not seen this species. Described from

one male.
ALARODIA JAMAICENSIS Schaus.

Eupoeya jamaicensis Schaus, Journ. N. Y. Ent. Soc, IV, 1896, p. 57.

Locality.—Jamaica. 1 am much indebted to Lord Walsingham for

a male of this species taken by himself at Runaway Bay, Jamaica.

It has a row of black dots on the discal nervules.

Genus CRYPTOPHOBETRON, new genus.

Antennffi of male bipectinated to the tip, the pectinations moderate;

palpi short, slender, appressed, upturned, reaching the lower third of

the front; hind tibi^ with four spurs, the upper pair short and

appressed. Fore wings with 12 veins, T to 10 stalked, 2 and 3 sepa-

rate; hind wings with 2 to 5 well spaced, 6 and 7 coincident, 8 anasto-

mosing with the subcostal at middle of cell.

CRYPTOPHOBETRON OROPESO Barnes.

Limacodes oropeso Barnes, Can. Ent., XXXV^II, 1905, p. 215.

Locality.—Arizona. In originally determining this species for

Doctor Barnes as undescribed, I refrained from indicating its exact

generic position.

Expanse.—11 nun. '

Genus VIPSOPHOBETRCfN, ne^A^ genLis.

Antennae simple in both sexes; palpi slender, upturned nearh^ to the

vertex; hind tibi<e with very long middle and end spui's in both sexes.

Thorax moderate, head sul)prominent. Wings alike in the two sexes,

trigonate, produced. Fore wings with veins 8-10 stalked, else nor-

mal, or vein 10 from the end of the cell in the female.

Type.— YipHophobeti'on marona Dyar.

VIPSOPHOBETRON MARONA, new species.

Dark blackish brown, lustrous purplish shining. Inner, outer, and

submarginal lines hardly relieved from the ground color, but not shin-

ing and edged with a few ocher brown scales. Hind wings dark

brown.

Expanse.—Male, 13 mm.; female, 19 mm.
Localities.—Two males, one female, St. Jean, Maroni River, and

Cayenne, French Guiana (W. Schaus).

Type.—C^i. No. 9005, U.S.N.M.

VIPSOPHOBETRON MARISA Druce.

Semyra marisa Druce, Ann. Mag. Nat. Hist. (7), V, 1900, p. 518.

Locality.—Colombia.
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VIPSOPHOBETRON (?) MARINNA, new species.

Dark blackish brown, thickly sprinkled with violet scales. Outer

line curved, dentate, dark red brown, in the bend around the cell the

intravenular spaces are paler and somewhat dig-itate. A lar^e dark

discal cloud. Apex to middle of outer margin ochraceous. Hind

wings dark brown.

Expanse.—25 mm.
Locality.—Two females, Cayenne, French Guiana (W. Schaus).

Type.—OiX. No. 9006, U.S.N.M.

This may prove referable to IsocJuetes when the male is known.

Genus PSEUDOVIPSANIA Dyar.

Pseudovipsania Dyar, Jouru. N. Y. Ent. Soc, VI, 1898, p. 239.

PSEUDOVIPSANIA FRIGIDA Schaus.

Vipsania frigida Schaus, Proc. Zool. Soc. Loud., 1892, j). .'523.

Locality.—Mexico.

PSEUDOVIPSANIA INVERA, new species.

Head retreating* but scarcely sunken, thorax projecting well before

insertion of wings; wings elongate. Head and thorax pink, shading

to straw color on patagia and brown on metathorax, black irrorate.

Abdomen reddish brown above, straw color below. Fore feiuora dark

brown, middle legs with black hair on tarsi. Both wings somewhat

transparent. Fore wings brown along costa and at base, straw yellow

medially, shaded with purplish terminally; a subterminal line waved

on the veins, traces of another line l)eyond the cell from costa to vein

5; a discal arc and broken mesial line. A black dot at extreme base.

Hind wing pale ocherous, reddisli along abdominal margin.

Expanse.—29 mm.
Localities.—Two males, St. Jean and St. Laurent, Maroni River,

French Guiana (W. Schaus).

Tyj>e.—C2ii. No. 9007, U.S.N.M.

Genus ULAMIA Moschler.

Vlamia Moschlpr, Verh. zool.-bot. Ges. Wien, XXXIl, 1883, p. 339.

ULAMIA DOLABRATA Stoll.

Bombyx dolabrata Stoll, Pap. Exot., IV, 1780, pi. cccvi, fig. F.

Scopelodes tvhitelyi Druce, Proc. Zool. Soc. Lond., 1893, p. 299.

Locality.—Guianas.

ULAMIA SERICEA Schaus.

Amydona sericea Schaus, Proc. Zool. Soc. Lend., 1892, p. 324.

Amydona seyicea Dyar, Journ. N. Y. Ent. Soc, VI, 1898, p. 237.

Locality.—Peru.
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Genus TANADEMA, ne^A^ genus.

Male antennfe singly pectinate, the pectinations slender, dense,

decreasing rapidly, the terminal half simple. Palpi upturned nearly

to vertex. Hind tibiae with four spurs. Wings trigonate, ample,

fore wings with veins 7-10 stalked, hind wings with 6 and 7 from a

point, normal.

Type.—Tanadema mas Dyar.

TANADEMA MAS, new species.

Purple brown, glossy; palpi, vertex of head, and basal abdominal

tufts bright ocher. Fore wings with an obscure dark discal dot and

two parallel wavy lines, distinct onl}^ below vein 3. Hind wing brown.

Expanse.—17 to 19 mm.
The female is like the male, but larger, with simple antenna, the

wings less pointed.

Localities.—Six males, St. Jean and St. Laurent, Maroni River,

French Guiana; Geldersland, Surinam River, Dutch Guiana (W.

Schaus); 3 males in the British Museum, Rockstone, British Guiana

(W. J. Kaye); 1 female in the British Museum, British Guiana (C. B.

Roberts).

T^/j?^.—Cat. No. 9008, U.S.N.M.

TANADEMA FCEMINA, new species.

Similar to mas., but smaller, of a more vivid brown, almost red, the

ocherous tufts of abdomen hardl}^ visible, and the outer line of fore

wings slenderer, more excurved around the cell and retracted below

vein 2.

Expanse.—10 nmi.

Locality.—Two males, St. Jean, Maroni River, French Guiana.

Type.—Q^k. No. 9009, U.S.N.M.

TANADEMA INCONGRUA, new species.

Fore wings sharply pointed, the costa straight to apex. Dark pur-

plish brown on basal area, sharply limited from middle of costa to

just before anal angle, the apical half of wing paler, darkened again

along costa and clouded marginally. Hind wings blackish brown.

Expanse.—20 mm.
Localities.—One male, St. Jean, Maroni River, French Guiana (W.

Schaus); one male in the University Museum at Oxford. Resembles

the members of the next genus, but has pectinate antenna.

Type.—C?ii. No. 9010, U.S.N.M.

Genus DICHROMAPTERYX, new genus.

As in Tanadema., but the male antenna? shortly uniserrate, without

any pectinations.

Type.—Dichromapteryx dimidiata Dyar.
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DICHROMAPTERYX OBSCURA, new species.

Purplish brown, sharply limited on fore wings by a dull lilaceous

shade from middle of oosta to anal angle, apex again broadly darkened

with the basal color, faintly indicating a dark submarginal shade and

trace of discal bar. Hind wing blackish brown.

Expanse.—^^ mm.
Localities.—Two males, St. Jean, Maroni Kiver, French Guiana;

Surinam River, Dutch Guiana (W. Schaus).

Type.—Q^t. No. 9011, U.S.N.M.

DICHROMAPTERYX DIMIDIATA, new species.

Palpi, head, and thorax lilaceous, shading to brown on posterior

part of thorax and abdomen. Basal half of wings dark brown, paler

basally, sharply limited from middle of costa to anal angle. Apical

half pale lilaceous whitish, shading to brown at apex. Two super-

posed black discal points. Hind wings dark brown.

Expanse.— 'iZ mm.
Locality.—T^o males, St. Jean, Maroni River, French Guiana (W.

Schaus).

Type.—C2ii. No. 9012, U.S.N.M.

DICHROMAPTERYX ULTIMA, new species.

Antennae of male simple, smooth, flattened, without serrations.

Head, fore legs, body, and base of fore wings dark chocolate brown,

on fore wings sharply limited by a whitish line, straight from middle

of costa to anal angle; ])eyond purplish brown, rather dark, suffused

with the basal color at apex, obli(]uely inward and curving to tornus.

Hind wings pale brown, lighter at base. Below uniformly pale

brown.

Expanse.—20 mm.
One male in the University Museum at Oxford.

Genus PROLIMACODES Schaus.

Frolimacodes Schauk, Journ. N. Y. Ent. Soc, IV, 1896, p. 56.

PROLIMACODES TRIANGULIFERA Schaus.

Prolimacodes triangulifera Schacs, Journ. N. Y. Ent. Soc, IV^, 1896, p. 56.

Locality.—Mexico.

PROLIMACODES (?) GIBBOSA Sepp.

Phals?na gibbosa Sepp, Surin. Vlind., 1848, pi. cxxix.

Locality.—Dutch Guiana. Not known to me in nature.
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PROLIMACODES SCAPHA Harris.

Limacodes scapha Harris, Rep. Ins. Mass., 1841, p. 303.

Prolimacodes scapha Dyar, Journ. N. Y. Ent. Soc, IV, 1896, p. 172.

Locality.—Atlantic States, North America.

PROLIMACODES TRIGONA Hy. Edwards.

Limacodes trigona Hy. Edwards, Pap., II, 1882, p. 12.

Prolimacodes trigona Dyar, Bull. 52, U. S. Nat. Mus., 1903, p. 356.

Locality.—North America, Arizona. Mr. (1 Schaetler has taken

this species in some numbers in the Huachuca Mountains. The ser-

rations of the male antenme are much longer than in scapha.

The following genera are confined to North America and the

Holarctic region, so far as at present known.

Genus HETEROGENEA Knoch.

Heterogena Knoch, Beitr. Ins., Ill, 1793, p. 60.

HETEROGENEA SHURTLEFFII Packard.

Heterogenea shurtleffii Packard, Proo. Ent. Soc. Phil., Ill, 1864, p. 346.

Locality.—Atlantic States.

Genus KRON^^A Reakirt.

Kroniea Reakirt, Proc. Ent. Soc. Phil., Ill, 1864, p. 347.

KRONiEA MINUTA Reakirt.

Limacodes minuta Reakirt, Proc. F^nt. Soc. Phil., Ill, 1864, p. 251.

Locality.—Atlantic States. No specimens of this species are known
to exist.

Genus TORTRICIDIA Packard.

Tortricidia Packard, Proc. Ent. Soc. Phil., Ill, 1864, p. 347.

TORTRICIDIA FISKEANA Dyar.

Tortricidia fiskeana Dyar, Ent. News, X, 1900, p. 333.

Locality.—Atlantic States.

TORTRICIDIA GR^FII Packard.

Lithacodes grsefii Packard, Ent. Amcr., Ill, 1887, p. 52.

Locality .—Texas

.

TORTRICIDIA FLEXUOSA Grote.

Limacodes flexuosa Grote, No. Am. Ent., 1, 1880, j). 60.

Locality.—Atlantic States.
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TORTRICIDIA TESTACEA Packard.

Tortricidia testacea Packard, Proc. Ent. Soc. Phil., Ill, 1864, p. 348.

Locality.—Atlantic States.

TORTRICIDIA CRYPTA Dyar.

Tortricidia testacea var. crypta Dyar, Proc. U. S. Nat. Mus., XXV, 1902, p. 395.

Localities.—Colorado; Manitoba; British Columbia.

TORTRICIDIA PALLIDA Herrich-Schaeffer.

Limacodes pallida Herrich-Schaeffer, Ausser. Schniett., 1854, tig. 183.

Locality.—Atlantic States.

Genus SLOSSONELLA Dyar.

Slossonella Dyar, Proc. Ent. Soc. Wasli., VI, 1904, p. 117.

SLOSSONELLA TENEBROSA Dyar.

Slossonella tenebrosa Dyar, Proc. Ent. Soc. Wash., VI, 1904, p. 117.

Locality.—Florida.

Genus COCHLIDION Hubner.

C'ochlidion HtJBNER, Tentanien, 1806.

COCHLIDION BIGUTTATA Packard.

Limacodes biguttata Packard, Proc. Ent. Soc. Phil., Ill, 1864, p. 341.

Locality.—Atlantic States.

COCHLIDION RECTILINEA Grote and Robinson.

Limacodes rcctilineaAjKOTV, and Robinson, Trans. Am. Ent. Soc, II, 1868, p. 188.

Locality.—Atlantic States.

COCHLIDION LATOMIA Harvey.

Limacodes latomia \lhR.\^\ , Can. Ent., IX, 1875, p. 75.

Locality.—Texas.

COCHLIDION Y-INVERSA Packard.

Limacodes y-inrersa Packard, Proc. Ent. Soc. Phil., Ill, 1864, j). 341.

Locality.—Atlantic States.

Genus LITHACODES Packard.

Lithacodes Fackaru, Proc. Ent. Soc. Phil., Ill, 1864, p. 345.

LITHACODES FASCIOLA Herrich-Schaeffer.

Limacodes fasciola Herrich-Schaeffer, Ausser. Schmett., I, 1854, flg. 186.

Locality.—Atlantic States.
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Genus PACKARDIA Grote and Robinson.

Packardia Grote and Robinson, Ann. Lye. Nat. Hist. N. Y., VIII, 1866, p. 373.

PACKARDIA ELEGANS Packard.

Cyrtosia elegans Pack.\rd, Proc. Ent. Soc. Phil., Ill, 1864, p. 342.

Locality.—Atlantic States.

PACKARDIA GEMINATA Packard.

Cyrtosia geminata Packard, Proc. Ent. Soc. Phil., Ill, 1864, p. 343.

Locality.—Atlantic States.

PACKARDIA ALBIPUNCTATA Packard.

Cyrtosia albipundata Packard, Proc. Ent. Soc. Phil., Ill, 1864, p. 344.

Locality.—Atlantic States.

UNIDENTIFIED SPECIES.

The following- have been described as Limacodid* or referred to

that family, but I am unable to identify them:

Agisa basalis Walker, Cat. Brit. Mus., VII, 1856, p. 1757.—Rio Janeiro, Brazil.

Limacodes concolor Walker, Cat. Brit. Mus., XXXII, 1865, p. 487.—Amazon
region.

«

Niaca curvimargo Walker, Cat. Brit. Mus., V, 1855, p. 1156.—Rio Janeiro,

Brazil.

Mareda ferruginea Walker, Cat. Brit. Mus., V, 1855, p. 1157.—Rio Janeiro,

Brazil.

»

Surida incisa Walker, Cat. Brit. Mus., V, 1855, p. 1145.—Rio Janeiro, Brazil.

Reriada lateralis Walker, (Jat. Brit. Mus., Ill, 1855, p. 771.—Rio Janeiro, Brazil.

Ainydona punctata Walker, Cat. Brit. Mus., V, 1855, p. 1111.—Rio Janeiro,

Brazil.

Agisa rufqflava, Walker, Cat. Brit. Mus., V, 1855, p. 1129.—Rio Janeiro, Brazil.

Clamara ierminata Walker, Cat. Brit. Mus., V, 18.55, p. 1099.—Rio Janeiro,

Brazil.

Nyssia raria Walker, Cat. Brit. Mus., V, 1855, p. 1137.—Habitat unknown.

All the other South American species mentioned in Kirby's Cata-

logue Lepidoptera Heterocera as Cochlidiida? (Limacodida?), except

those listed in this paper, belong to other families.

« Probably belonging to the Dalceridie. >> Perhaps a species of Natada.



NEW GENERA AND SPECIES OF HYMENOPTERA FROM
THE PHILIPPINES.

By William H, Ashmead,

Assistant Curator, LHrision of Insects.

In this paper I describe three new genera and twenty-seven new
species of Hymenoptera from the Philippines, based principally upon

material received recently from Father Robert Brown, S. eT., of the

Philippine Weather Bureau. Two of the species, however, belonging

to genera known onl}' in India and Japan, and of great economic

importance, since the}^ destroy destructive scale-insects of the family

Coccida^^ were sent to me by Prof. T. D. A. Cockerell, of Boulder,

Colorado, who received them, together with their hosts, from Prof,

Tjder Townsend, now in the Philippines.

The new genus, ElaMiiiogimt/nis, is very remarkable in many of its

characters, and totally unlike any other genus so far discovered in the

tribe Ichneumonini, where it is placed at present. It may ultimately

be considered as the tj^pe of a distinct tribe.

Family DIAPRIID^.

Genus GALESUS Curtis.

I. GALESUS MANILiE, new species.

Female.—Length 3 nun. Polished black, with the legs, except the

coxa3, the extreme apex of the hind femora, and the basal three-fourths

of the hind tibii« outwardly, red; the coxae, the extreme apex of the

hind femora, and the basal three-fourths of the hind tibia? are black.

The head is a little longer than wide, smooth, shining, and impunc-

tate, but with a delicate carina on each side anteriorly just above the

eyes, and an inclosed area in front of the front ocellus that is connected

with carina?, which extend to the lateral ocelli; the antennal sockets

are deep; the face near the insertion of the antennae is flat, with a

large quadrate fovea, but anteriorly it is subtectiform, or sloping ofi'

on each side from a delicate median carina; there is also a delicate

carina extending from the base of the eyes to the back of the head;

Proceedings U. S. National Museum, Vol. XXIX—No. 1424.
397
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the projecting- mandibles are large and have three teeth at apex; the

1'2-jointed antenna? are thickened toward apex, the scape stout, dilated

at apex, with the inner apical margin angulated, the pedicel longer

and stouter than the first joint of the funicle, the latter being obconi-

cal and longer than any of the following joints, except the last, which

is cone-shaped and about twice as long as the penultimate joint; the

thorax is smooth, shining, and impunctate, except the metathorax,

which is opaque, with some ridges, and clothed with a pale pubes-

cence; the parapsidal furrows are distinct, complete; the scutellum

has two large fovea? at base; the abdominal petiole is stout, fully

twice as long as thick, longitudinally furrowed, and pubescent, while

the body of the abdomen is long, oval, smooth, and shining, the first

segment occupying very nearly the whole surface, the other segments

being visible as transverse lines. Wings h3^aline, pubescent, the veins

pale, the radius represented by a fuscous streak, so as to form a large,

open marginal cell.

Male.—Agrees with the female, except in having a different shaped

head and antennae. The head is not nearly so long, although it has

the caivna> and areas anteriorly as in the female, while the antennge

are longer, l-l-jointed, filiform, the joints of the fiagellum cylindrical,

more than thrice as long as thick, the first two a little shorter, the

last joint the longest and slenderest, more than four times as long as

thick.

Type.—C?ii. No. 8950, U.S.N.M.

Manila. (Father Robert Brown.)

2. GALESUS LUZONICUS, new species.

Male.—Length 1.9 mm. Polished black, impunctate; legs, except

the coxae, red; wings h3'aline, pubescent. On the face and along the

anterior margin of the mesonotum are some sparse whitish hairs,

while the hind margin of the head laterally back of the eyes and on

the cheeks, the metathorax, the abdominal petiole, and the base of the

abdomen beneath, are clothed with a whitish pubescence.

The head is carinate anteriorly; the antennae are 14-jointed, black,

and extend almost to the apex of the abdominal petiole, the scape

being shining and longitudinally striated, with the apex slightl}^ emar-

ginate, inclosing part of the pedicel, the flagellum being subopaque,

sparsely pubescent, the joints, except the last, being oval, hardly twice

as long as thick, the last being cone-shaped and fully thrice as long as

thick. The scutellum has two large fovea? at base and a broad

grooved line on each side; while the abdomen is similar to G. trianilse.

Tyjje.—Qnt. No. 9034, U.S.N.M.

Manila. (Father Robert Brown.)

Easily distinguished from the previous species by its small size and

the great difierence in the length of the antennal joints.
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Family SCELIONID^.

Genus OPISTHACANTHA Ashmead.

3. OPISTHACANTHA NIGRICLAVATA, new species.

Female.—Length 1 mm. Black, .subopaque, microscopically sha-

greened, the scuteUum and the body of abdomen alone smooth and

shining; scape, pedicel and funicle of antennae, and the legs flavotes-

taceous, the club of the antennw being black, the joints transverse; the

postscutellar spine is minute but distinct; the metapleura are covered

with a silvery white pubescence; the lateral ocelli touch the eye mar-

gin; the abdomen seen from above is pointed ovate, depressed, a little

longer than the head and thorax united, smooth and polished, except

the petiole, which is opaque and striated. Wings hyaline, the veins,

except the short marginal vein which is brown, being pale yellowish.

7}//>t.—Cat. No. 8751, U.S.N.M.

Manila. One specimen. (Father Robert Brown.)

Genus HADRONOTUS Forster.

4. HADRONOTUS FLAVIPES, new species

Female.—Length about 0.8 nun. Black; basal half of the scape of

the antenna?, the apex of the pedicel, and the legs yellow. The head

is about thrice as wide as thick antero-posteriorly, wider than the

thorax, deeply emarginate posteriorly, convex anteriorly, and reticu-

lately sculptured; the 12-jointed antenna? terminate in a 6-jointed club,

the joints of which, except the last, are transverse, the last being conical;

the pedicel is obconical, about 2i times as long as thick, and much

longer and stouter than the first joint of the funicle; the funicle joints

after the first are a little wider than long; the thorax is finely, closely

punctate, subopaque, and without parapsidal furrows; the abdomen

is broadly oval, smooth and shining, the first segment longitudinally

striated, the second segment with some delicate strise at base. Wings

hyaline, pubescent, the marginal, stigmal, and postmarginal veins

brownish, the marginal being the shortest and stoutest of the three

veins, or a little shorter than the shaft of the stigmal vein.

Tt/j>e.—Cat. No. 9035, U.S.N.M.

Manila. (Father Robert Brown.)

Family FIGITID^F.

Genus KLEIDOTOMA West\Arood.

5. KLEIDOTOMA PHILIPPINENSIS, new species.

Male.—Length 0.9 mm. Polished black, the legs, including the

coxa?, reddish-yellow, the first two joints of the antenna dark red,

the flagellar joints dark brown, and all, except the first, beautifully,

although delicately, tinted.
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The 15-jointod antennje are longer than the body; the scape is

obconical, longer than thick, the pedicel round, the joints of the flagel-

lum long, cylindrical, except the first which is clavate, slightly bent,

and a little longer than the second, the joints beyond are al)out four

times as long as thick; the scutelluni, except the cup, is striated, the

fovea at base is divided by a delicate median carina, the cup is ellip-

soidal with a puncture at base and a fovea toward apex; the meta-

thorax is bicarinate, subopaque, pubescent laterally; the abdomen has

a tuft of white wool on each side at base. Wings hyaline, slightly

emarginate at apex, ciliated, the veins pale yellowish, slightly l)rown-

ish in the thickened parts, the marginal cell open along the front

margin.

Type.—C?ii. No. 8952, U.S.N.M.

Manila. (Father Robert Brown.)

Family TORYMID^.

Genus PHILOTRYPESIS Forster.

6. PHILOTRYPESIS FICICOLA, new species.

I^emale.— Length to tip of ovipositor 4.8 mm., to tip of abdomen 2.8

mm. Brownish 3'ellow, smooth and shining, the dorsum of abdomen

with some brownish spots down the center, the apical or tubercularlj'-

produced segments with a black median line at base and clothed with

black sparse hairs or bristles, the sheaths of the ovipositor black and

pubescent, clavate at tips; scape and pedicel of the antenna", and the

legs, including the coxee, paler yellowish; flagellum brown-blacky

pubescent, the funicle joints all longer than thick; eyes pale greyish,

with a faint bluish tinge in certain lights; ocelli pale; tibiae with

bristly hairs, more noticeable on the hind pair. Wings hyaline,

iridescent, pubescent, the veins light ])rownish.

Male.—Length about 1 mm. Apterous, rufo-testaceous, and highly

polished, the abdomen triangularly pointed, depressed, yellowish,

becoming whitish at apex; the hind femora are also paler or yellowish;

the tibiae are beset with short, stiff, bristly spines; the head is large,

trapezoidal, a little wider behind than in front, but not quite as wide

as the thorax, with a deep triangular emargination anteriorly in which

repose the antennai, the surface surrounding the emargination deli

cately aciculated; the antennae are yellowish white; eyes oval, brown,

faceted and placed near the anterior lateral angles; mandibles large,

blackish, and dentate, the two apical teeth acute; the pronotum is

large, wider than long, and longer than the mesonotum and metanotum

united; the metanotum is a little shorter than the mesonotum; the

wings are represented by two white, thread-like appendages on each

side of the mesonotum.

Type.—Q2ii. No. 9038, U.S.N.M.
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Manila. Several specimens obtained by Father Robert Brown from

the fruit of Fictix heterophyUa Linnasus.

This species, the tirst in the ^enus to be noted in the Philippines,

appears to be closest allied to P. spiniger Mayr, described from Java

and Borneo.

Genus MEGASTIGMUS Dalman.

7. MEGASTIGMUS IMMACULATUS, new species.

Female.—Length 1.6 mm.; ovipositor about the length of the whole

insect. Brownish yellow, with the scape and pedicel of the antenna?,

cheeks and face anteriorh^ and the legs pale yellowish or 3'ellowish

white; ej^es circular, red: sheaths of ovipositor black; wings hyaline,

the subcostal vein, the stigmal vein, and its large rounded knol) brown,

the other veins whitish or hyaline.

The whole insect is smooth and shining, impunctate, but with some
delicate transverse stri{\? on the vertex back of the ocelli, on the pro-

notum, the mesonotum. and scutellum.

7)//v.—Cat. No. 8953, U.S.N.M.

Manila. (Father Rol)ert Brown.)

Family CHALCIDID.^.

Genus STOMATOCERA Kirby.

8. STOMATOCERA SULCATA, new species.

Male.—Length 1.2 mm. Black and shining, l)ut distinctly, rather

closely punctate, the metathorax reticulately punctun^d, the depression

on the mesopleura longitudinally striate; teguhe and the front and

middle legs, except coxie, brownish vellow; their femora, especially

above, brown; the hind trochanters, a large spot at )»ascof hind femora

beneath and slightlv along their base, a small spot at apex, and the

hind tibia? and tarsi reddish brown; all coxtv and the hind femora,

except as already noted, black; the hind coxa' are concave posteriori}^

for the reception of the base of the swollen femora when elevated;

the hind femora have a slight elevation beneath toward apex and are

finely serrated; the head is t)roadly concave in front, the concavit}"

surrounded by a delicate carina, the carina across the vertex separat-

ing the front ocellus from the lateral ocelli; the antemnv are inserted

far anteriorly and are separated h^r a carina; the tlagelium is filiform,

the tirst joint the longest, the others becoming slightly shorter and

shorter; the punctures on the lateral mesothoracic lobes posteriorly

are separated and rather sparse, the surface being smoother and more
shining than elsewhere; the scutellum is emarginate at apex and has a

sulcus down its middle; the abdomen is cone-shaped, the l)asal segment

occupying a little less than its basal half, the other segments being

Proc. N. M. vol. xxix— 25
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subequal. Wings hyaline, the veins, except the short marginal vein,

pale yellowish.

Type.—Q'Ai. No. 8954, U.S.N.M.
Manila. One specimen. (Father Robert Brown.)

Genus DIRHINUS Dalman.

9. DIRHINUS AURATUS, new species.

Female.-—Length 3 to 4.i} mm. Head and thorax metallic gold

green, rather coarsely, reticulately punctate, sparsely pubescent, some
of the hairs on the vertex, the thorax, and scutellum being golden

3^ellow, the others white or silvery w^hite; the inetathorax areolated

and carinated, there being a large, somewhat oval area at base, sepa-

rated into two divisions by a median carina, with carina? on either side,

and back of the large l)asal area are two more or less triangular areas;

the metapleura are armed with two teeth on their lower hind margin;

the abdomen is smooth and shining, the short petiole with longitudi-

nal carina, the tirst segment of the abdomen proper, which is very

large and occupies the larger portion of the abdomen, being longitu-

dinally striate at base above; the antennas teguhe, front and middle

legs, except coxa% and the hind tarsi brownish yellow, the rest of the

hind legs black. Wrings hyaline, with a faint yellowish tinge, the

veins dark brownish, the stigmal and postmarginal veins not developed.

Male.—Length 2.8 mm. Dull bronze green, the frontal horns

longer, with a slight tooth on each side of the face, opposite the apex

of the eyes, the antennti? brownish yellow, the pedicel and the two or

three apical joints brownish, the abdomen clavate, pear-shaped, the

petiole longer than in the female, fuU}^ twice as long as thick, longi-

tudinally furrowed, the base of abdomen with some short striai near

its junction w^ith the petiole, otherwise similar to the female.

r^;;^.—Oat. No. 8955, U.S.N.M.

Manila. Described from live specimens received from Father

Brown.

This species is quite distinct from D. aiithrada. Walker, the onl}-

other species known from the Philippines, in color and sculpture.

Family MISOOGASTERID.E.

Genus ORMOCERUS Walker.

10. ORMOCERUS PALLIDIPES, new species.

Female.—Length 3.8 mm. Head, coxa?, and abdomen dark blue,

the abdomen along the venter testaceous, the e3'es whitish, the thorax

bronze green, the scape of the antennic and the legs pale yellowish,

the femora brownish toward apex above, the flagellum brown, the tirst
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joint more than twice longer tlian tliick. Wings hj'aline, the veins

brownish yellow.

The head is transverse, wider than the thorax, at least four times

as wide as thick antero-posteriorly, smooth and shining, but under a

strong lens the surface in front appears finely, reticulateh" sculptured;

the thorax is smooth, but the middle mesothoracic lobe and the scutel-

lum exhibit a tine, delicate, reticulate sculpture similar to that on the

face, only more distinct, this sculpture being less distinct on the lateral

mesothoracic lol)es and entirely absent on the pronotum and the axilla?.

The metathorax is impressed on each side, the middle lobe thus

formed being smooth and brassy, and produced into a neck that extends

over the base of the abdomen; it has also a delicate median carina that

is connected with a transverse carina at apex; the lateral depressions

are aeneous black; the abdomen is conically pointed, blue, longer than

the head and thorax united, flat or subconcave above, compressed

beneath; the ventral segment projecting and forming a prominent

keel. Wings hyaline, the veins brown, the marginal and postmarginal

veins very long, only a little shorter than the subcostal vein; the

stigmal vein is clavate at apex and about one- third the length of the

mai'ginal.

rypr.—Q?^. No. 8050, U.S.N.M.
Manila. One specimen. (Father Rol>ert Brown.)

Family ENCYRTID.E.

Genus HOWARDIELLA Dalla Torre.

II. HOWARDIELLA TARSATA, new species.

Female.—Length 2 mm. Black and shining, the head subopaque,

with two rows of microscopic punctures from the front ocellus, tlie

tWnx brown black, the tarsi, except the last joint, j^ellowish white.

The head is sublenticular, about as wide as the thorax, with an exca-

vation anteriorly for the reception of the antenna?, which are inserted

far anterior^, with a ridge between; eyes very large, occupying most

of the sides of the head, long oval, strongly facetted, and slightly con-

verging above, the upper inner margin touching the lateral ocelli, the

latter being close to each other; the ilagellum is brown black, thick-

ened toward apex, the pedicel being long, as long as the three follow-

ing joints united, the funicle joints broadening toward the clul) and

wider than long; the pronotum is very short," hardl}^ visible from

above; the mesonotum is wider than long and hardly as long as the

large scutellum, the axillae widel}'^ separated; the metathorax is very

short, perpendicular with the apex of the scutellum; the abdomen is

sessile, seen from above subcordate, and hardly as long as the thorax;

the first joint of the hind tarsi is as long as joints 2 and 3 united and

thicker. Wings hj^aline, the veins brown, the marginal and submar-
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ginal veins short, the stigmal vein rather long, slightl}- curved and

chxvate.

Type.—C&t. No. 8957, U.S.N. M.
Manila. One specimen. (Father Robert Brown.)

Genus APHYCUS Mayr.

12. APHYCUS ALBICLAVATUS, new species.

Male.—Length 1 mm. Head and thorax mostl}- orange red, the

eyes brown bhick, the mouth parts, sides of thorax, legs, and the abdo-

men on each side at base white, the rest of the abdomen brownish, Avith

a median streak toward apex, and a median spot at apex of the basal

segment, black or dark fuscous. The antenna3 are black, but the

scape broadly at apex, the pedicel narrowly at apex, and the three last

joints of the flagellum, representing the club, are snow white; the

scape is dilated beneath, the tlagellum long, subtiliform and pubescent,

the joints of the funicle being about thrice as long as thick. Wings
hvaline, the veins brown.

'

Type.—OAi. No. 8958, U.S.N.M.

Manila. One specimen. (Father Robert Brown.)

This beautiful species is evidently allied to A. dactylopii described

from Hongkong, China, and known only in the female sex, so that

there is a probability of its being the opposite sex of that species.

This can not be settled positively until the female is discovered or until

the male of ^4. dadylopil is made known.

Family PTEROMALID.E.

Genus PARASAPHES Ashniead.

13. PARASAPHES TOWNSENDI, new species.

Female.—Length al>out 0.8 mm. Bluish l)lack, with a faint aeneous

tinge especially noticeable on the hind margin of the pronotum: the

hypopygium toward apex is testaceous; ocelli pale, arranged in a

triangle; scape of antenna^ and the legs brownish-j'ellow, the sutures

of the joints, the knees, and the tarsi whitish; tlagelhun l)rown,

pubescent, the funicle joints longer than thick, the tirst l)eing the

longest, about H times as long as thick. Wings hyaline, iridescent

and pul)escent, the marginal and stigmal veins ))rown, the other veins

pale; the marginal vein is fully four times as long as the stigmal

vein, or as long, or ver}^ slightlv longer, than the subcostal vein.

The large head is transverse, a little wider than the thorax, about lo^

times as wide as thick antero-posteriorly; behind it is broadly, shal

lowly concave; anteriorly it is convex; the pronotum is very slightl}-

longer tlian the mesonotum, l)ut not quite so wide; the mesonotum is

nuicli broader than long, with distinct parapsidal furrows that con-
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vorg-e posteriorly and almost meet at the base of the .scutellum. the

latter being convexly rounded; the m.etanotum is i-ather short, with

a distinct median carina; the abdomen is fully as long as the thorax,

ovate, depressed, beneath subcompressed. the hypopygiuni slightly

projecting, plowshare-shaped.

Male.—Length al)out 6.5 mm. Differs from the female in being

proportionally smaller, a little darker in color, the head more aeneous

))lack, with purplish and metallic reflections, the abdomen smaller, less

than two-thirds the length of the thorax, and depressed, the anterior

legs and the middle coxge more yellowish white than in the female.

Tf/j^e.—Cat. No. 8465, U.S.N.'m.

Manila. Described from 6 female and 3 male specimens bred ])y

Prof. Tyler Townsend from a coccid and sent to Prof. T. D. A. Cock-

erell, of Boulder, Colorado, who transmitted them to me.

Genus EURYCRANIUM Ashmead.

14. EURYCRANIUM SAISSETI^E, new species.

Female.— Length 0.8 to O.U nun. Head and thorax blue black, the

eyes l)lack, the abdomen wholly brownish yellow, the scape of the

antenna? and the legs, except the coxa?, yellowish, the front and mid-

dle legs mostly metallic bluish but with the front tarsi and the middle

tibia? and tarsi yellowish. Wings hyaline, the veins yellowish.

llale.—Length about 0.7 mm. Head and thorax aeneous black, the

head anteriorh^ in front bluish, the small, very short, depressed al)do-

men black with a strong violaceous tinge; the scape of the antenn;e is

more or less bluish; the legs black or brown ])lack, the sutures of the

joints, the knees, and tips of tibia? yellowish, the tarsi whitish. Wings

hyaline, the veins brownish, darker than in the female.

Ti/jje.—Cat. No. 9037, U.S.N.M.

Manila. Described from 3 female and 7 male specimens received

from Prof. T. D. A. Cockerell and bred by Prof. Tyler Townsend

from a coccid, Salt^setia nigra Nietner.

The t3^pe of this genus, E. alcock! Ashmead, was bred from a coccid,

Cerojjlastes actmiformis Green, at Calcutta, India, b}^ Major xllcock.

Family ICHNEUMONID.E.

ELASMOGNATHUS, new genus.

Head very large, quadrate, similar to that in the genus Tngoiialyit

Westwood, seen from above onl}' a little wider than long, the temples

wide, as wide as the eyes, the clypeus not at all separated from the

face, slightly angulated anteriorly and projecting slightly over the

mandibles; mandibles very broad and flat, terminating in two acute

teeth, the outer margin of the mandibles being strongly curved from

base to apex; labial palpi short, apparentl}" only 3-jointed, the iirst
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joint the longest, clavate, the second about twice as long- as thick,

stouter than the hist but shorter; maxillary palpi long-, apparently

4 jointed, the joints long, sul)equal in length, the second dilated into

a compressed, obtusely triangular lobe beneath toward apex, the

other joints cylindrical; antenn;e tapering otf toward apex, apparently

3T-joiutcd, with a broad white annulus at the middle, the scape rather

h)ng and stout, about foar times as long as thick; the mesonotum is

without a trace of the parapsidal furrows; the scutellum is subconvex

and delicately keeled at the lateral margins; the metanotum is areo-

lated, the areola being hexagonal, longer than wide, the spiracles

elongate; the abdomen is subcompressed toward apex, with a dis-

tinctly projecting ov^ipositor, although short, as in some Oryptines;

the second segment alone is distinctly punctate, the others being

smooth and shining, the gastrocoeli being large and transverse; the

venation of the wings is very similar to that in Ichneumon^ the areolet

being pentagonal, the median and submedian cells equal, the trans-

Averse median nervure being distinctl}^ interstitial with the basal nerv-

urc; in the hind wings the transverse median nervure is straight but

broken by the suljdiscoidal nervure far helovj its middle.

15. ELASMOGNATHUS CEPHALOTES, new species.

Female.—Length 0.5 nnn. ; ovipositor projecting consideral)ly

beyond the tip of the al)domen, or the length of the second joint of

the hind tarsus. Black marked with yellowish white as follows: An
oval spot on vertex back of ej'^es, the upper inner orbits, the hind

orbits broad I3' for two-thirds the length of the eyes, the cheeks, the

face except an oblong black median spot, the mandibles except the

teeth, the palpi, the anterior margin of the prothorax, the hind inar-

gin of the same to the tegulie, but broadly interrupted at the middle,

two short lines on the disk of the mesonotum, the scutellum and post-

scutellum, the teguhv, a spot beneath same, a broad band on the mcso-

pleura, a spot at the insertion of the hind wings, a spot on each side

at base of the metathorax inclosing the spiracles, a spot back of these

on the hind angles and connected with a large (quadrangular spot on

the upper hind angles of the metapleura, the basal hidf or more of

the abdominal petiole, the apical margin of same, the basiil margin of

the second segment including the gastroccjeli, and the apical margins

of segments 2 to 7, most of the ventral membrane, except some
lateral spots and the last two segments basalh", the front and middle

coxaa and trochanters, the hind coxa> broadly at apex, and the hind

tarsi except pulvilli and the basal half of the first joint, all white or

yellowish white, the scutellum ])eing more distinctly yellow; rest of

the legs, except as noted, mostly red; the hind coxfe basally, the hind

trochanters, except a white spot above, a stain at apex of hind femora

above, the base of hind tibiic, the basal half of the first joint of hind
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tarsi, and the middle tarsi, black or fuscous; joints 8 to 15 of the

antenna^ and joints It), 17, and IS Ixneath are white.

The large quadrate head is sniootii and shining and inipunctate; the

niesonotuni and the scutellum are distinctly, but not reticulately,

punctured; the lateral depressions on the prothorax and the nieso-

pleura are lineated, the former, as well as the sternum, the metapleura

and the hind coxi>?, l)eino- ulso punctate; the metathorax, except the

surface of the areola and the basal lateral areas which are smooth and
shining-, is rugulose with irregular raised lines and punctures, the sur-

face of the long petiolar area being transversely rugulose; the abdo-

men, except th(> second segment, is smooth and shining, the second

segment being distinctly punctured, the punctures more dense toward
the base, sparser toward apex, and obsolete on the white apical mar-

gin. Wings h3^aline, the stigma and veins brown.

7}//>t^-Cat. No. 8959, U.S.N.M.
Manila. One specimen. (Father Robert Brown.)

This curious species is totallv unlike any other in the tribe Ichneu-

monini, the only place it could be arranged in according to the present

classification.

Genus ISOTIMA Forster.

i6. ISOTIMA ALBICINETA, new species.

Ftiiiidt'.—Length 5 mm.; ovipositor half the length of the abdomen.
Head and abdomen, except the petiole and a white l)and at apex of the

second and last segments, black; the petiole of the abdomen is ferrugi-

nous, with a white band at apex; the thorax, all coxro, and the legs,

except the hind legs which are black with white tilnal spurs and a

white annulus at base of tarsi and in the incision of the joints, and the

first joint of the front and middle trochanters which are fuscous, are

ferruginous, the middle tiijite and tarsi more or less fuscous above,

paler beneath; palpi white; antenna^ black, the last three joints red;

wings hyaline, the front pair with a broad dark-brown band across

from the lanceolate stigma and the areolet; there is a paler, narrower
l)and before the ])asal nervui'e.

The transverse head back of the eyes is smooth and impunctate. the

scrol)es emarginate, the vertex coriaceous and opaque, the face below
the antenna and the clypeus are shining, the eyes large, strongl}'

facetted; the thorax, except the metathorax, is smooth with distinct

]mrapsidal furrows, but with some stria in the depressions laterally on

the collar and on the mesopleura, the metathorax, except the surface

of the three basal areas which is smooth and shining, is rugoso-punctate,

the areola ])eing defined only at base, the apical transverse carina being-

obsolete medially.

Tiij)€.—Q^i. No. 8961, U.S.N.M.
Manila. One specimen. (Father Robert Brown.)
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17. ISOTIMA METATHORACICA, new species.

2£ale.—Length al)oiit 4 mm. Head and thorax, except the meta-

thorax and a spot just above the middle coxa? on the lower hind margin

of the mesopleura, and the abdomen, except white bands at the apex

of the tirst, second, and third segments, a large white spot on the last

segment al)ove, and the base of the petiole, which is ferruginous, black;

the metathorax, the spot on mesopleura above the middle coxa?, the

base of the abdominal petiole, and the legs, except the front and mid-

dle coxa? and trochanters, which are white, and the first joint of the

hind trochanters, a spot at apex of the hind femora, the apex of the

hind tibiie, and the hind tarsi, which are blackish or fuscous, are fer-

ruginous; an oblong spot on the middle of the face, a spot on vertex

at the apex of the eyes, the mandibles except the teeth, the palpi, the

scutellum, except the fovea across the base, the tegula?, a spot in

front and beneath, the front and middle coxte and trochanters, a small

spot at the metathoracic spiracles, the apical marg-ins of the abdominal

segments 1 to 3, and the large spot on the last seg'ment are white;

first two joints of antenme yellow, rest of antenna? black; the first joint

of the flag-ellum long, about 6 times as long as thick. Wings h3^aline,

the venation fuscous, the stigma paler within. The insect is smooth

and shining, with the second and third segments of the abdomen

punctate; the parapsidal furrows distinct; the middle lobe with a

crenate depression in front of the scutellum, while the metathorax is

completely areolated.

Type.—i^^it. No. 9040, U.S.N.M.

Manila. (Father Brown.)

18. ISOTIMA ALBIFRONS, new species.

Female.—Length 8.5 mm. ; ovipositor half the length of the abdo-

men. Black; the palpi, a spot at base of the mandibles, the clypeus, a

large spot on the face extending from the clypeus to the insertion of

the antenna?, a stripe on each side of it close to the e\'e, a large spot

on the vertex close to the apex of the eye and leaving a triangular

black spot inclosing the ocelli, the tegula? and a spot beneath, the

scutellum, except the depression across the base, the front and middle

coxa; and trochanters, the knees and front tibia? toward base and

beneath, the base of the middle tibiic and beneath, a broad annulus at

l)ase of the hind tibia^, the hind tarsi, except an annulus at base and the

last joint, broad bands at the apex of the first and second segments of

the abdomen, and a large spot on the last two segments are white; the

metathorax, the base of the first segment of the alidomen, and rest of

the legs, except as noted and the hind tibiae, are ferruginous; the hind

tibia?, except the annulus at base, the tibial spurs, the annulus at base

of tarsi and the last joint, are black; the two basal joints of the anten-

na» and the front coxt\? nhoee are vellowish. tlic rest of the antennsv,
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except a broad wliite annulus, black; wings hyaline, with a broad

l)ro\vn band across the stigma, the stigma and veins black or brown-

1)lack.

The metathorax is rugiilose, with two transverse carinw and a pleural

cai'ina, the tirst transverse carina being connected with a triangular

area just back of the metascutellum, the spiracles large; the insect

otherwise, except the mesopleiira anteriorly, which are finely rugulose,

and the second and third a])dominal segments, which are closely finely

punctate and opaque, is smooth and shining.

7}/y>6.-Cat. No. 9441, U.S.N.M.

Manila. (Father Brown.)

ig. ISOTIMA CINCTICORNIS, new species.

Ftftncde.—Length nearly .5 mm.; ovipositor not quite as long as the

abdomen. Colored as in I. aJhicincta^ only the antenna? have a distinct

white annulus not present in that species, while the legs too are slightly

diti'erently colored, being mostly red, with the hind pair black from

the trochanters, with only the tibial spurs white; the tarsi wholly

black, not white basall}' as in /. alhlcincta.

T(/pe.~Cat. No. 9042, U.S.N.M.

Manila. (Father Brown.)

Genus AGROTHEREUTES Forster.

20. AGROTHEREUTES NIGRITARSIS, new species.

Feinalt.—Length about T nun.; ovipositor not half the length of the

abdomen. Head, prothorax, mesonotum, and the abdomen, except the

apical margins of the first and second segments and large spots on

the last two segments which are white, black; rest of the thorax and the

legs, except the front and middle coxre and an annulus at base of hind

tibiiv which are white, and the hind tibise and tarsi which are ])lack. are

ferruginous or red; the antenna?, except joints S, 9, and 10 in fi'ont

which are white, are l)lack, the three or four basal joints being brown-

ish. Wings hyaline, faintly dusky at apex, the stigma and veins dark

brown.

The whole insect is mostly smooth and shining, l)ut the face from

the antenna? to the cl3'peus and the depressions lateralh^ on the prono-

tum are finely rugulose, the mesopleura, except a spot at the upper

hind angles and the metathorax, are rugulose, while the second and

third segments of the abdomen are closely, opaquely punctate.

Tupe.—Q^it. No. 9043, U.S.N.M.

Manila. (Father Brown.)

21. AGROTHEREUTES ALBIPALPIS, new species.

J[(de.—Length mm. Head and thorax, except the metathorax,

which is red, and the abdomen mostly black, ))ut marked with white
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as follows: The palpi entire!}', the mandibles, except the teeth, an

oblong spot on the middle of the face, an oblong spot on the vertex

on each side })etween the ocelli and the eyes, the teguhe and a spot

beneath, a large spot, back of the insertion of the hind wings, the front

and middle coxte, the front femora beneath their tibia? and tarsi, except

the last joint, the middle tibia?, the apical margins of abdomin-.d seg-

ments 1, 2, and 3, and a large spot on the last segment are white; the

suture between the fourth and fifth dorsal segments of the abdomen

is also white; the scape of the antennas the front and middle femora

above, the metathorax, the hind legs (except the trochanters, apex of

tibije, and tarsi, which are black), and the base of the first joint of the

abdomen are red. Wings hyaline or only faintly tinted, the stigma

and veins black. The whole insect, except some minute punctures on

the face, some wrinkles laterally on the Y)rothorax and the mesopleura,

the finely rugulose metathorax, and the closely, opaquely punctate

second and third segments of the abdomen, is smooth and shiny.

Ty2Je.-C'<it. No. 90i4, U.S.N.M.

Manila. (Father Brown.)

AMAUROMORPHA, ne^A^ genus.

This new genus belongs to the tribe Lissonotini, and, on account of

the abdomen being petiolate, not sessile, falls into the section with the

genera Atropha Kriechl)aumer and Taschenhergia Schmiedeknecht.

My table of the genera. Classification of the Ichneumon Flies, page

49, may be modified to include it as follows:

Abdomen petiolate; head transverse.

Metathorax exareolated, /';//(//»)! a transverse apical carina. (For further char-

acters see Classification).

Atroplta Kriechbauraer and Tasclienhergia Schmiedeknecht

Metathorax exareolated, but luith an apical carina and a basal carina.

Abdomen petiolate, the gaster finely, densely punctate, subsericeous, the

petiole very slightly and gradually thickened to the apex, sparsely punctate,

but not abruptly bent, the spiracles very minute placed at the middle;

parapsidal furrows not distinct, only vaguely indicated; metathorax rather

long, the spiracles elongate, linear; front wings wUhoiU a distinct areolct,

the submedian cell not cjuite as long as the median, the tranverse median

nervure joining the median vein just before the Ijasal nervure; transverse

median nervure in hind wings angularly l)roken abore the middle.

Amauroniorpha, new genus

22. AMAUROMORPHA METATHORACICA, new species.

Female.—Length 9 nnn.; ovipositor about one-third the length of

the abdomen. Black, very finely, closely punctate, and clothed with

a fine, sericeous pubescence, the metathorax, the front legs, except the

coxa?, trochanters, and tarsi, the middle coxa? and femora, the hind

coxa? and the hind femora being orange red; antenna^ brown-black;

palpi black, but with the first joint narrowly yellowish at apex; wings
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h3^aline, the lanceolate stigma and the veins black or brown-black, the

second recurrent nervure being- distincth" interstitial with the tirst

transverse cubitus; the areolet is wanting-, but there is a trace of the

second transverse cubitus present by a small stump of a vein from the

radius.

Type.—C^i. No. 9045, U.S.N.M.
Manila. (Father Erown.)

Genus XANTHOPIMPLA Saussure.

23. XANTHOPIMPLA KRIEGERI, new species.

Female.—Length 9 mm.; ovipositor less than one-third the length

of the abdomen. Yellow; a spot inclosing the pale ocelli, a round

spot on each side of the mesonotum, a minute spot on each side of the

first al)dominal segment just back of the spiracles, a small round s})ot

on each side of the second segment, a large ol)long oval spot on each

side of the third, fourth, fifth, and seventh s(>gments, tiiat on th(^

seventh being emarginate within, a V-shaped mark on the eighth seg-

ment, and the sheaths of the ovipositor black; eyes ])rown, slightly

emarginate within; antennic bhu-k, with the tirst four or live joints

3'ellow beneath, the tirst joint or the scape being triangularly emargi-

nate laterally at apex; the tips of the tarsal claws and the teeth of the

mandibles are black. Wings h3"aliue, the stigma and the veins, except

the subcostal vein and the stigma within which are 3'ellowish, are

black; the areolet is trapeziform, subpetiolate. The metanotum has

three areas across the base, and another area on each side back of the

lateral basal areas, or live in all; the pleural carina' and a carina at

the a})ex of the metanotum are distinct but ver\' delicate.

Type.—O.xt. No. 8962, U.S.N.M.
Manila. Two specimens. (Father Robert Brown.)

This interesting new species, the tirst to be discovered in the Philip-

,
pines, is named in honor of Dr. Richard Krieger, who monographed
the species in the genus XajithojHiupla Saussure in 1899.

Family ALYSIID.F.

Genus GONIARCHA Forster.

24. GONIARCHA MALAYENSIS, new species.

Ftmalt.—Length 2 mm.; ovipositor about the length of the basal

joint of the hind tarsi. Head, except the ej^es, and the abdomen,

except the tirst segment, ferruginous, the eyes, the thorax, the hind

coxa\ and the tirst segment of the abdomen, black; the second dorsal

segment of the abdomen is more or less brownish; the anteniue are

dark fuscous, l)ecoming black toward apex, but witli the tirst four or

live joints yellowish; the palpi, tips of coxte, and all trochanters are
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white, the rest of the leg-s, except the pulvilli and the hind tarsi, which

are fuscous, are testaceous; mandibles yellowish, tridentate at aY)ex;

wings h^^aline, the stigma yellowish, the veins fuscous. The head,

the thorax, except the metathorax, and the abdomen, except the petiole,

are smooth and shining; the metathorax is coarseh^ reticulated with

irregular elevated lines, while the petiole is longitudinally striated.

7|/>..—Cat. No. 8963, U.S.N.M.

Manila. One specmien. (Father Robert Brown.)

Family BRACONID.Fl

Genus HOMIOPTERUS Girard.

25. HOMIOPTERUS PACIFICUS, new species.

Male.—ljQngth. 1.6 mm. Head and thorax brownish yellow, the

eyes brown-black, the metanotum subfuscous, with elevated lines, the

abdomen pale brownish with the petiole rugulose and black; the palpi

and legs are yellowish white; the antenna are very long, the flagellum

subfuscous above, becoming- black toward apex; wings hyaline, the

stigma pale, the venation typical of the genus and fuscous.

The whole insect, except the metathorax and the petiole of the

abdomen, is smooth and shining-, and quite different in this respect

from the delicately, longitudinally sculptured species known in the

North American fauna.

Manila. One specimen. (Father Robert Brown.)

Genus MICROBRACON Ashmead.

26. MICROBRACON LUTEICEPS, new species.

Female.—Length 1,3 mm.; ovipositor not quite half the length of

the abdomen. Head, except the eyes and a large spot inclosing the

ocelli, most of the thorax, except as hereafter noted, and the abdomen

beneath, luteous or pale yellowish; legs yellowish, the hind femora

and tarsi and the last joint of the front and middle tarsi, dark fuscous;

the antennae, the eyes, the spot on vertex inclosing- the ocelli; the

disks of the lateral and middle lobes of the mesonotum, the base of

the scutellnm, the metanotum, sutures beneath the tegulffi, a spot on

the mesosternum, the abdomen above, and the sheaths of the ovi-

positor, are black. Wings hyaline, wnth a grayish tinge; the stigma

and veins brownish, the stigma paler within.

Type.—C^t. No. 9036, U.S.N.M.

Manila. One specimen. (Father Robert Brown.)

HEMIGLYPTUS, ne^jv genus.

This new- genus falls in the tril)e Braconini and comes next to

Glyptoriiorpha Holmgren, to which it is closely related.
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My tal)le of the gfenera. Classification of the Ichneumon Flies" may
!)(' moditied to include it as follows:

4. Alxlominal segments 2-8 or 2—1 with obli(jue lateral iriii)ressi<ins, and all segments

longitudinally striate, or aciculate; metanotum vitlioKt a median carina; first

and second abscissae of the radius not nearly straight, l»ut forming an obtuse

angle, the second cubital cell not wider at base than at apex, usually a little

narrower (Ihiptoinnrpha Holmgren.

Abdominal segment 2 alone with an oblique lateral impression, the second and
third segments alone longitudinally striate, the following smooth or nearly;

metanotum vyitJi a median carina; first and second abscissa^ of the i-adius in a

straight line, or nearly, the second cubital cell much wider at base than at

apex - Hem /(/h/jttux, new genus.

27. HEMIGLYPTUS FLAVUS, new species.

Female.—Length -l:.2 mm. Pale brownish yellow, the eyes brown,

the antennae, except the two basal joints, and the sheaths of the ovi-

positor, which are nearly as long as the abdomen, are black, the hind

tarsi faintly dusky, the wings hyaline, the large stigma and the costie

l)lack, the internal veins brown.

The head and thorax are smooth and shining, btit exhibit some
sparse, microscopic punctures; the parapsidal furrows are distinct

posteriorly from the anterior third of the mesonotum; the metanotum
is smooth, but has a distinct median carina; the abdomen has two
crenate furrows on the first segment that converge anteriorly, the

second and third segments being longitudinally striate, while the

following segments are smooth.

rv7>'.—Cat. No. 9<W;, U.8.N.M.

Manila. (Father liobert Brown.)

«Proc. U. S. Nat. Mus., XXIII, lUOO, p. 137.





THOMAS MARTYN AND THE UNIVERSAL CONCHOLOGIST.

By William Healey Dall,

(hiraior, Dirini/in of MnIIusks.

The career of Thomas Martyn, the artist publisher of the most

beautiful iconography of shells ever prepared, the medalist of a

po})e and four kings, is little known. He has been confused with a

distinguished cotemporary botanist of the same name in some bibli-

ographies, and the facts now discoverable about his life, and even his

publications, are disappointingh" scant}". In Nichols' Literaiy Anec-
dotes (VIII, p. -132) he is styled ''the entouiologist, a native of Cov-

entry.'' In the Biographical Dictionary of Living Authors (London,

lSi5-l<)) he is described as "an ingenious naturalist in London;*'

while Dryander, in his catalogue of the library of Sir Joseph Banks
(V, p. 3-iT, 1800), has the brief note, '"'"mercator rerum naturalium

Londiiii." The notice in the Dictionary of National Biography
(XXXVI, p. 321, 181)3) more appropriately refers to him as a "natu-

ral history draughtsman and pamphleteer," flourishing between 1760

and 1816. No clue to the dates of his birth and death has been found,

but it appears to be certain that he was a resident of London from
1781 to 1816, living successively at 26 King street, Covent Garden, 16

and 12 Great Marlborough street, and 62 Great Russell street. Blooms-

bury. His name appears on the list of sul)scribers to the publication

of Da Costa's British Conchology in 1778. Maton and Rackett, in their

Historical Account of Testaceological Writers (1801), speak of him
as a "dealer," which is also implied by DiTander's note above cited;

but if he dealt in an3rthing- except his publications these two references

are the only traces of it. His name does not appear in a long series

of London business and post-ofhce directories of the period which I

have consulted. He was evidentl}/^ a man of education, the language

of his text is correct, he knew French, some Latin, and possibly some
Greek (there is a Greek subtitle on his frontispiece); he tells us that

his work had received the appro])ati()n "of many noble and learned

Proceedings U. S. National Museum, Vol. XXIX—No. 1425.
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persons, and more particular!}' of Sir Joseph Banks/' a sanction, too,

o-iven in a niunncr the most flattering/' He was allowed to dedicate

his Universal Conchologist to the King-, which meant, in those days,

that at least he was a person properly vouched for. We may fancy

he was not inimical to the Roman faith, since his lirst copy, or at least

the copy among- those presented to dignitaries which was earliest

rewarded by a medal, was sent to the Pope Pius VI. That he was a

man of alert mind, interested in many things, is indicated by the list of

his publications, which begins with a quarto essay on ballooning, hav-

ing a colored frontispiece representing a supposedly dirigible balloon

of the author's design. This is followed by the Universal Conch-

ologist; by a pamphlet suggesting a national assessment for the main-

tenance of disabled soldiers and sailors; by the English Entomologist,

including illustrations of more than five hundred British beetles; by a

work on spiders, based in part on Albin's original drawings purchased

at the sale of the Portland collection in 1786,'' plates of plants and

lepidopterous insects; an anti-Napoleonic pamphlet; and one entitled

Great Britain's Jubilee Monitor; the list finally winds up with a new

edition of the Natural System of Colors, by the late Moses Harris,

edited by Martyn in 1811, a quarto publication dedicated to our own

Benjamin West, "the British Raphael.''*'

All this shows a man of alert and original mind, artistic, scientific,

philanthropic, and patriotic. The character of the illustrations which

have come down to us show that the artistic faculty of iSiartyn, as

regards the representation of o])iects of natural history, was some-

thing quite out of the ordinary. His presence in that part of the Dic-

tionary of Living Authors which was (as indicated by the running-

date) prepared in 1815, leads to the conclusion that he was then living,

and a note in the preface to his pamphlet of 1801 informs us of the

existence of a son, who, by the favor of the Duke of York, to whom
the pamphlet was dedicated, had been recommended for a commission

in the ro3'al army.

The manner of preparing the plates of his iconographies is described

by Martyn in the preface to the second issue of his Conchologist, in

1789, and is creditable to his ingenuity.

Finding that considerations of expense and discipline made it im-

practicable to secure the service desired from independent artists, "he

« Banks, who was on excellent terms with George III, may very possibly have

procured the royal consent to the dedication of the Universal Conchologist to his

majesty.

'J Portland Catalogue, p. 119, No. 2623.

''The first edition, published in the author's lifetime, had been dedicated to Sir

Joshua Reynolds. Harris, like JNIartyn, was an entomologist and artist of no mean

capacity, and his British Aurelian has passed through four editions, the last edited

by Westwood so late as 1S40. Harris is believed to have died about 1785, and his

career may have been instrumental in leading Martyn to undertake his own

iconographies.
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thought it probable that in the productions of boys, all of whom had

received their tirst rudiments of good taste from the same common
preceptor, and who should execute whatever they did under his im-

mediate inspection and control, there would generallj^ be found that

uniformit}^ and equality of style, conception, and execution which it

would be in vain to require from a variety of independent artists."

Impressed with this idea, he now directed his attention to the discovery

and instruction of "a number of young persons who, born of good but

humble parents, could not from their own means aspire to the cultiva-

tion of any liberal art, at the same time that thej^ gave indications of

natural talent for drawing and design."

One of this character soon presented himself and made rapid and

satisfactory progress, and by the end of a year was sufficiently pro-

ficient to serve as a tutor himself, when two more were engaged, and

in two years such advances were made that the exhibition of specimen

plates excited an admiration the sincerity of which was evinced by
orders for copies of the proposed work. At the end of three years

from the beginning of the undertaking, seventy copies of the first two

volumes (comprising 80 plates) had been completed.

On comparison of the later work with the earlier, however, the

latter appeared so inferior that Martyn decided to totally reject the

whole of what had been done, and began again, " in that improved style

of execution which was ultimately to determine the fate and reputation

of the work." Here spoke the artist, and the "dealer," if he existed,

totally disappeared with the rejected copies. Finally, the etchings

on copper, from which were printed the plates serving as a base for

the color work, were taken from outside en^Tavers and made in what

he fondly terms his academy, so that the whole work could be prepared

in his own establishment.

All this cost monc}^, of course, and Mart}^! admits having "sunk in

it no inconsiderable share of a private competence," but in return he

had "the singular gratification of seeing his most sanguine expecta-

tions realized b}^ the event," and his publication rendered "as worthy

of himself, of his country, and of the learned world as art and his

utmost abilities of every kind could etfect."

Apart from its product the little academy seems to have been a

source of pride to Martyn as furnishing society with an accession of

useful members in the persons of his pupils, whose number finall}^

grew to nine, instructed and supervised b}^ Martyn himself, and he

winds up his account of it with the declaration that in this little semi

nary duty toward God and man is earnestly enforced, since the con-

ductor of it "would feel it a nobler boast to have educated one good

citizen than any number of artists, however ingenious."

While the essay on a dirigible balloon appears to have been earlier

published, the Universal Conchologist seems to have been Martyn's

Proc. N. M. vol. xxix—05 27
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magnum, o/nis, and the one to which his interest was most attached.

The planning to prepare a work whicli should be of a unique excellence

was done with this special object in mind, and the subsequent publica-

tions on insects, spiders, plants, etc., were incidental to the possession

of the facilities which had been provided for the conchologist. For

his insects Martyn accepted the system of Linnteus, but in his con-

chological work he projected a system which should be his own, while

preserving a binomial nomenclature. He explains " that his new
classification ''will be found to stand on the firm and unalterable basis

of truth and nature," his leading idea being to avoid lengthy descrip-

tions by substituting for them figures of such perfection as to convey

fully the essential characters of the shells. "Accordingly, the synoptic

table," which was to display the scheme of classification devised by

the author, "will not appear until suflicient progress shall have been

made in the work to prepare the mind of the student for a candid

decision on its comparative merits." Meanwhile, to render the work

useful from the beginning, "an explanator}^ table will be given, show-

ing, in difi^'erent columns * * * the English name and family with

an initial letter denoting the genus or division of the family to which

the shell belongs, according to the system of the author; thirdly, the

Latin name; fourthly, where the shell is found; and lastly, in what

cabinet it is preserved."

"The work will commence with the figures of the shells (most of

them rare and nondescript) which have been collected by the several

oflicers of the ships under the command of Captains Byron, Wallace,

Cook, and others in the different voyages made to the South Seas.

The whole of which will be contained in two volumes."

"The author presumes that the method which he has adopted,* of

displaying the figure of each shell in two positions, would generally

be preferred * * * as it would have been impossible, from so

small a number as the South Sea shells afford, to select proper com-

panions of the same size and genus to be given in the same plate, and

that, too, repeatedly. In future volumes'" it is proposed to give at

least two different shells of the same genus in each plate."

I have already described the organization by which Mart}^ intended

to carry out his plan, the outcome of which is described by Maton
and Rackett (1804) in the following remarks:

" In the year 1784 Martyn, a dealer, began one of the most beautiful

and costly conchological works this country has ever seen. * * *

But before this ingenious artist had completed his two volumes of

« All the citations not otherwise explained are from the text of the introduction

and preface to the Universal Conchologist.
b In the two volumes above referred to.

cThat is, in those volumes projected to contain the figures "of every known
shell," but of which only two were prepared.
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South Sea shells he discovered the impossibilit}^ of procuring pur-

chasers sufficient to compensate him for his labour and expense—a mis-

fortune generally experienced by private individuals who embark in

such extensive and sumptuous undertakings. He therefore did not

proceed beyond 160 plates; which, however, as they include all the

species then known to the Southern navigators, may be regarded as

constituting a complete work, so far as it goes, and it was all that Mr.
Martyn had absolutel}^ engaged himself to execute. There is only

one species on a plate, but each is exhibited in different aspects, with

incomparable elegance, and with great correctness of drawing and

coloring."

The reader will perceive from Martyn's account of the manner in

which his plates were prepared—and from an intimation in his intro-

duction that the plates were intended to be arranged when the work
was completed, according to his new system of classification— that it

was practicable for the author to prepare copies to meet the demand,

be the same slow or rapid; also, that mere prudence would lead the

author to prepare no great number of sets of plates beyond those for

which he had received or expected orders.

This probabl}^ accounts for the rarit}' of the work, and it will be

recalled that the first " edition,'' if it may be so termed, the one which

was rejected on account of the want of uniformity in its execution,

consisted of only seventy copies of the first eight}^ plates.

By the citations which follow the reader will see that the bibliogra-

phers have been unfortunate or careless in their references to this work,

and that the dates of publication, the meaning of the word " volume"
when used in connection with these plates, and some other statementg

in regard to them, are ambiguous or involved in more or less doubt.

The citations are given in the order of their dates:

Portland Catalogue, 1786 {circa April 1).

The Universal Conchologist, exhibiting the Figure of every known
shell, accurately drawn and painted after Nature, with a new system-

atical arrangement, by Thomas Martyn, 1784.

Note.—The compiler of the Portland Catalogue, who is unknown, makes copious

references to the figures in Martyn up to plate 80, or by Martyn's estimate volumes
I and II, but he assigns to that work the date of 1784, the date of the Catalogue

being early in 1786. Dr. Solander, whose manuscript names are thus illustrated by
Martyn's figures, without acceptance of Martyn's previously puljlished names, must
have obtained the shells and labeled them between the arrival of the expedition

late in 1780 and the date of his own death, in May, 1782. The Catalogue is largely

based on Solander's manuscript description of the Portland Cabinet, which must
have been chiefly prepared before the appointment of Solander as keeper of the

printed books in the British Museum, in 1773. The references to Martyn appear to

have been added by the anonymous compiler. In looking over the entries in this

Catalogue one often finds references to Martini's Conchylien Cabinet, with the name
misprinted Martyn. These can, however, be at once discriminated from the ref-
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erences to the real Martyn by the numbers cited for figures, which are invariably

larger than 160.

The latest volume of Martini referred to is III, 1777, although nine volumes of the

Cabinet had appeared by 1786.

Dryander, Bibl. Banksiaua, 11, p. 319, 1796; V, p. 347, 1800.

The Universal Conchologist in english and french. Vol. I, pagg. 27,

tab. teneaj color. 40. London, 1784, fol. obi.

Note.—Dryander took charge of the Banksian Library in 1782 in succession to

Solander. He is generally regarded as a very accurate person, though the above title

is far from impeccable. It is somewhat odd, considering the relations mentioned

between Banks and Martyn, that the library of the former should contain only the

first forty plates of the Universal Conchologist, and leads one to wondei- if Solander'

s

loyalty to Linna?us and Martyn's rejection of the Linnean classification of shells had

anything to do with it.

Maton and Haclett, Linn. Trans., 1804.

Thomas Martin, Universal Conchologist, London, vol. 1, 1784; vol.

2, 1786, fol., with 160 most elegant plates.

Note.^It would appear from the above that Maton and Rackett- regarded as a
" volume," not the 40 plates so denominated in Martyn's own introduction, but the

80 plates which were bound actually into a volume, as in one I have seen in an

apparently contemporaneous binding. They are not alone in this view, and it would

follow that, if their citation be correct, plates 1-80 appeared in 1784 and 81-160 in 1786.

Dillwyn^ Kec. Shells, vol. I, 1817, p. x.

The Universal Conchologist by Thomas Martyn, London, vol. I,

1784, vol. II, 1786.

Chenu^ Bibl. Conch, lere Ser. tome II, 1845.

Reprint of the French text of Martyn's Introduction and preface,

reproduction of his figures on 56 plates, with a brief "avertissment"

by the editor, in which he states that the work was published in Lon-

don from 1769 to 1784, in four folio volumes. The rarity of this

beautiful work and the style of its execution, he says, have placed it

among the most remarkable books of the epoch, but its costliness and

rarity are such that it would be easy to mention all the libraries

which possess it; thus in Paris it is only found complete in that of

M. Benjamin Delessert (of which Chenu was then custodian); the two

first volumes alone in the pitblic libraries and those of some rich ama-

teurs. A second edition, in quarto, was issued in 1789. "Mr. Gray

(J. E.), director of the British Museum, has informed me (Chenu) that

a fifth volume of the Universal (conchologist exists, but this volume,

unfinished by Martyn, has not been published, and the figured species

are not even named, so that it forms merely a collection of plates of

no scientific interest."

Note.—We shall show that Chenu's first date is erroneous. Whether his state-

ment that volumes 3 and 4 appeared by 1784 has any foundation in fact is doubt-

ful; it is at any rate erroneous. The fifth volume spoken of was doubtless a collection

of plates which had been prepared after the issue of volume 4, and were on hand

when the decision was made to abandon the publication. Chenu's work is useful,

notwithstanding a certain number of misprints, but it would have been still more so
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from our standpoint if he had given a careful bibhographie collation of the complete

set in the Delessert library.

Englemann, Bibl. Hist. Nat., I, 1846, pp. 182, 462.

(1) Figures of nondescript shells collected in the several voyages to

the South Seas. 2 vols., with 80 col. plates. 4-". London, 1764.

(2) The saine, with 80 original drawings, exquisitely colored. Atlas

in folio. London (Bohn). 18£.

(3) The universal conchologist: exhibiting the figiire of every known
shell, accurately drawn and painted after nature; with a new system-

atic arrangement (in engl. and french). 4 vols., with 161 plates, com-
prising 322 figures of shells, colour, by the author, gr. broad in folio.

London, 1784.

(4) The same (in engl. and french). 2 vols., with 160 colour, pi. of

shells in roy. 4°. London (1785 oder), 1789.

(5) Expose succinct de la nature, de Toriginc et des progres d'un

etablissement particulier, former pour instruire la jeunesse dans Tart

d'expliquer et de peiudre des sujets d'histoire naturelle (en Anglais et

en Fran?.). 4°. London, 1789.

Note.—The date to No. 1 is obviously incorrect and was perhaps a misprint for

1784. The concensus of the references is that the work appeared both in folio and
quarto, which, being merely a matter of paper, is not unlikely to 1)e the case. The
date of No. 3 was probably taken from the first title-page of the Ijound volume, the

others being overlooked. No. 4 is bound, as usual, in two volumes; the second cor-

responds to volumes 3 and 4 of Martyn and appeared not later than 1789, but perhaps
in 1786. No. 5 is the preface to this second half of the work and was probably dis-

tributed as an advertisement of the whole publication. On the whole, Englemann's
citations give the impression of data obtained at second-hand, with a praiseworthy

endeavor to get as much as possible, though unable to verify it in detail.

Carpenter, P. P., Rep. Brit. Assoc, for 1863, p. 517, 1864.

Thomas Martyn, Universal Conchologist, London, 1784.

Note.—Carpenter remarks that those who know this work only from Chenu's
reprint can form Ijut a poor idea of the exquisite beauty of the original. He notes

that it may be consulted at the British Museum, Royal Society, and the Royal Col-

lege of Surgeons. He cites fifteen northwest American species and gives references

to figures in the Conchylien Cabinet, Vols. X and XI, copied from Martyn.

Davles Sherhorn, Index Anim., 1902, p. xxxvii.

I. Martyn, Thos. (zoologist), Univ. Conchologist. 4 vols. fo.

Lond. With tables, &c.

I. 40 pi. and table. 1784 [not 1769 as often quoted.]

II. 40 pi. and table. 1788.

III. 40 pi. and table. 1789.

IV. 40 pis., table, and 2 pis. of medals. 1792 (?).

[I have seen a unique example of this book, dated 1789, which con-

tains 110 of the 160 plates, bound up with the engraved t. p. and the

Dedication to the King. It is uncoloured, shows the plates to be

highly finished mezzotints, and has a label on the cover which reads:

"About 120 plates
|
of

|
figures

|

of
|
nondescript shells,

|
collected in
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the Different Voyages to the
|
South Seas

[
since the year 1764.

j
By

Thomas Martyn,
|

Price Two Guineas/'
| ]

II. Short account of a private establishment. 4°. Lond.

1789.

[Tliis is the "Advert." found in his "Univ. Conch." and contains

Born's letters and the plates of medals.]

Note.—Considering the stupendous undertaking upon which Mr. Sherborn is

engaged, of which the Index Animalluiii is only a preUminary instahnent, this is

doubtless as full an account as could reasonably be expected. We shall show, how-

ever, that the dates probably need some revision. The "unique" collection of

uncolored plates is perhaps such a gathering as is responsible for Englemann's entry

No. 1, elsewhere alluded to.

National Museum^ Sectional Librar}", Div. Moll., 1905.

Figures
|
of

|
non-descript shells,

|

Collected in the different Voyages

to the South Seas
|

since the year 1764. Published by
|

Thomas

Martyn,
j

And sold at his House, No. 16, Great Marlborough Street,

London.
|

| Des
|
Figures des Coquilles

|

jusqu a present Incon-

nues, recuillies en
|
Divers Voyages a la Mer du Sud depuis Tannee

1764,
I

et
I

donnees au public, par
|

Thomas Martyn.
|

Elles se ven-

dent chez lui au No. 16, Great Marlborough Street, Londres.
|

MDCCLXXXIX.
I

Large quarto, colored frontispiece, not numbered, exhibiting Turri-

tella terebra Lam., with the legend A^FQJITH'-^ engraved titlepage;

engraved dedication to the King (George III); engraved plate of

medals, as follows:

I. Obverse, Pivs. Sextvs. Pont. Max. A. VIII; reverse. Sacra,

solem. festo. die. S. Pii. V. Augustte. vindelic. acta, (around the mar-

gin); Pius. VI. P. M. prtesentia
|

sua. auxit
|

MDCCLXXXII.
|

II. Obverse, Pivs. Sextvs. Pont. Max. An. IX; reverse,

Sacrarivm. basil. Vaticanae.
|

A. fvndamentis. extrvctivm
|

An.

MDCCLXXXIII.
I

III. Obverse, losephvs II Avgvstvs; reverse, Cvrandis. millitvm.

morbis. et. vvlneribvs. Academia medico-chirvrgica institvta. Viense.

MDCCLXXXV.
IV. Obverse, Ferdinandvs IV et Mar. Carolina; reverse, Firmvm

imperii fvndamentvm. Neap. CIqIoCCLXXVII.
This plate is supplied with the following legend: Aurea Numis-

mata;
|
Thomse Martyn, Londinense a Principibus donata in testimo-

nium
j
favoris et studii quibus novum magnum ejus de Conchis opus

acceperunt.
|
1788.

|

[Note.—The date on medal number IV is probably that of the foundation and not

of the donation.]

Second plate of medals:

I. Obverse, Carolvs Caroli fil. Philippi Nep. Avgvstvs; reverse,

Acclamatio Avgvsta. Matriti. XVI. Kal. Febrvarias. MDCCL
XXXVIIII.
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II. Obverse, Carolvs IIII, Rex Catholievs; reverse, Regnorvm

reoiinine svscepto. Matriti. XVI. Kal. Febrvarias. MDCCL
XXXVIIII.
The leg-end to this plate is the same as to the last, except the date,

which is 1792.

Two eng-raved explanatory tables. Bastard title:
|

The
|

Universal

Conchologist
|

| Le
|

Conchyliologiste Universel.
|

P. [2J. Introduction [in English, reproduced in French on opposite

page, ending page 23, page 24 blank]; page 25, subtitle, "Preface;"

p. 26 the preface begins as before, English and French, continuing to

page 35. Page 30 begins with testimonial letter from Baron von

Born, dated Aug. 18, 1787, announcing the receipt of the work and

the dispatch of the medal; page 38 continues the reprint of letters,

that of June 15th, 1788, acknowledging the receipt of volume second

of the shells and proof sheets of the English entomologist; on the

opposite pages the text is reproduced in French; page 40 is blank;

then follow^ plates 1 to 80, the plates illustrating one species each and

headed tig. 1, etc., instead of plate 1, etc. The two views usually

given of each shell are not separately numbered or lettered; the work

is delicate etching on copper, colored by hand in the most perfect

manner. There is no legend to any of the plates.

The total sums up 81 colored plates, two plates of medals, 1 engraved

title page and two engraved explanatory tal)les, with 38 pages of

printed text in English and French, plus two blank pages. The col-

lection is in an apparently contemporaneous binding of tree calf in

one volume, trimmed to 11 ])y 12|^ inches.

I have gone into what may seem to be excessive detail in regard to

the plates of medals, because they have an important bearing on the

earliest date of issue of this rare work, as will shortly- appear.

The copy above described appears to be practically identical with

copies in the library of the Academy of Natural Sciences at Philadel-

phia, and of the Zoological Museum at Berlin, the latter being the

subject of a paper by E. von Martens.

I have, unfortunately, had no opportunity for consulting the origi-

nal of the volumes called III and IV by Martyn, and my knowledge

of them is confined to the information I have been able to derive from

Chenu's reprint and the literature. However, they are of less

importance than volumes I and II. In the absence of an explicit

statement from the author as to the date when copies of the first 80

plates were distributed, it becomes necessary to rely upon collateral

and circumstantial evidence on this point.

We may begin by pointing out that the first and second forty plates

both contain illustrations of shells from the northwest coast of America,

chiefly King George's Sound, on the southwest side of Vancouver

Island, better known as Nootka Sound. The expedition of Cook, by

which these shells were f^ollected, was the first to collect or explore
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the fauna on this part of the coast. The expedition arrived in Bantry
Bay, August, 1780, on its return, and sailed thence for England; so it

is evident that these shells could hardly have come into the hands of

Martyn for figuring before the autumn of 1780. This fixes a date

anterior to which his plates could not have been made, to sa}^ nothing

of being published. Owing to the manner in which his plates were
made, it is obvious that (admitting that the}^ were bound by the pur-

chaser, as usual) variations might be expected in the number found

between one pair of covers; and that the extra plates of medals were
engraved and added to the others without reference to the time when
the first regular plates might have been issued.

It is admitted on all hands that the first forty plates were issued as

early as 1784, and the citations in the Portland Catalogue show that

eighty plates were published and in use at the time, April, 1786, when
that catalogue was issued; moreover, the bibliography included in it

gives onlv the date 1784 for the whole eighty.

Now, Mart}^! speaks in his preface (p. 34) of his first four medals

and states that an engraving of them stands at the head of his preface

(also issued separately as an advertisement), and this plate is dated

1788. He also saj's (p. 36) that at this time it is upwards of seven

years since he commenced the design of the work and that a principal

inducement was the number of new species he had purchased of

several officers ''then lately returned from the Pacific Ocean." The
expedition returned in the autumn of 1780; seven years and a half

would, if deducted from 1788, bring his purchases into the first half

of the year 1781. Three 3'ears and a half from the time of beginning,

Martyn tells us, "upwards of 70 copies of two volumes (80 plates) were

finished." This would bring the date of conclusion to 1784, which

agrees with the record.

It is highl}'^ improbable that any one would proceed in the expensive

duplication of copies without to some extent advertising the project,

and, in accordance with a custom not 3'et wholly extinct, it is evident

he did so by sending copies to certain dignitaries—the King, the Pope,

and various foreign monarchs. The copies were doubtless, in accord-

ance with common sense, of the best he had, perhaps finished b}^ his

own hand.

The testimony of the medals shows that he received a medal for two

successive years from Pope Sixtus, which we ma}' assume represented

his "volumes" 1 and II, or the first and second forty plates, which

therefore were in existence, respectivel}", in 1782 and 1783.

After rejecting the bulk of the plates finished by 1784 in order to

bring the earlier made ones up to the standard of the later drawings,

there is a pause in the sequence of the medals, the next being dated

1785, which would correspond well enough to the time needed to bring

the series up to standard.
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A year later if we accept Maton and Dillwyn's authorit}^, the .sec-

ond eight}' plates was ready. Then, in an endeavor to push the work,

stimulate sales and avoid losses, a new preface was written, with a

plate showing- the medals, and testimonials from Baron Born, the cele-

brated custodian of the Imperial Museum at Vienna, a new title-page

was engraved, the ^hole sent out together, or the preface and medal

plate as a circular together; and last of all, in 1792 the subsequent

medals were engraved for the second plate, in what seems to have

been a vain attempt to make the sales pay the expenses. Marty n's

"Psyche," of which the U, S. National Museum possesses the iirst two

numbers, issued in 1797, though the plates are good, is in a much less

ambitious and artistic style of coloring, but even that seems to have

died of inanition.

I think there is no reason to suppose that any part of the shell

plates of the Universal Conchologist were delayed until 1792, the date

of the second medal plate, which was probably added to sets in stock

as an advertisement.

Maton and Rackett, writing in the lifetime of the author, and Dill-

wyn, only a few j^ears later than Martyn's last publication, both state

that there were two volumes, one issued in 1781 and the other in 1786,

in all containing 16(» (really 161) plates. The latter date may have

been taken from an advance copy, but in default of other evidence

must be allowed to stand.

A point to which I wish to urge attention is that Martyn and his

bibliographers have not alwaj^s used the word ''volume" in the same

sense—the work being, as it appears, issued in two batches of eighty

plates each, for the most part, and these batches binding conveniently

into two volumes. Where Martyn, as in his prospectus, counted forty

plates as a volume and the whole as four, his bibliographers have been

prone to regard the work, in accordance with the binding, as com-

posed of two volumes only.

I am not aware of any other copies of the Universal Conchologist

in America than the one I have described and a similar copy in the

library of the Academy of Natural Sciences, Philadelphia, but possibly

some of those naturalists in Europe who have access to the libraries

of Rome, Vienna, Paris, Madrid, or London may be able to furnish

at first hand some additions or corrections to the account I have given

above.

Martj^n, like most of the early writers, was ambitious to propose

a system of his own, which he intended to give in full, with diagnoses,

at the close of the Avork. Owing to the cessation of publication with

the 160th plate, this scheme was never developed. In the two explana-

tory tables to the tirst eighty plates the place in Mart3'n's sj^stem to

which each genus belonged is indicated by a lower-case letter following

the trivial name in the first column of the table. In the second eighty
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plates, according to Chena's reprint, these indicatory letters are

omitted. The plan was given up. The cost of making the work cover

all the known species of shells proved prohibitory. The fifth proposed

volume, of which Dr. J. E. Gray once possessed some proof plates,

was never issued and the system never made public.

The only discussion of Martyn's work as a whole which I have found

in the literature is contained in an article by E. von Martens in the Mal-

akozoologische Blatter (VII, pp. 141-148, Aug., 1860). This author

does not investigate the question of dates or editions and seems not

to have grasped the inwardness of the puzzling arrangement of the

lettering on the explanatory plates. He comes to the conclusion, since

there are no definitions and since Martyn did not accept some of the

Linnean genus names, that, therefore, we should reject Martyn's names

for genera, while his specific names may stand. This conclusion is

obviously not in accordance with present methods of treating nomen-

clature and can not be accepted. According to our current code of

rules for such matters, the names of both categories must stand or fall

together.

In the main Mart3"n accepted the Linnean generic names. A few

names proposed by prelinnean authors, especially Rumphius, are pre-

ferred to those of the illustrious Swede. Some of the Linnean names

are used for different groups from those which the}^ originally covered,

and a few names, familiar in prelinnean literature but practically new
in a systematic sense, are employed in this work for the first time

binomially. The writer took the trouble to arrange the various gen-

era as indicated b}' the letters above referred to, hoping to get an out-

line of Mart3Mi's larger grouping, but found the result so unsatisfac-

tory as not to repay the trouble. The only influence the book should

have on contemporary nomenclature is connected with a few names for

the first time used binomially in its tables. The arrangement of the

names in the tables is at the first glance a little puzzling, but a small

amount of careful study soon enables one to understand it."

The first name used is Alata of Klein and other nonbinomial authors

{Strombns Linnaeus), and it is applied to Stromhus jyadjicus Swainson,

the Alata arairwm of Mart}^, whose specific name, as long ago pointed

out by Morch, will take precedence.

B'ucclnmn Martyn, is a hotch-potch of Linnean whelks and murices,

including species of Chrywdomus, Fusus, Struthiolaria, Zatirus^ Pur-

pura, Acanthina, etc., but a good many of his specific names have been

accepted. Bulla Martyn, as far as indicated by his first species, equals

Hydatina {physls Linnseus), but he would doubtless have included all

the Linnean Bullas {= Btdlaria Rafinesque, 1815).

Clava Martyn as first used contained a Yertagus and a Potamides.

By taking his first species as the type, as I showed in 1892, we are

« See page 429, postea.
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enabled to preserve Cerithium Bruguiere 1789, not Lamarck 1799.

The type is C. asper Linnaeus {-\-rugata Martyn).

Cyprsea Martyn is identical with Cyprsea Linn^us phis Ovula Bru-

guiere. Patella Martyn is identical with the Linnean genus as far as

his species indicate.

Mitra Martyn is identical with Mitra Rumphius, usually cited as of

Humphrey or Lamarck. As Martini was the first to use the name

binomially, he should be credited with the genus. His first species is

3L temellata Martyn, a name which has been generally accepted.

Martyn's next name is Llmax^ but it is not Llmajr of Linna?us (1758).

The former is veiy heterogeneous and seems to have been intended to

contain all land snails not operculate and a variety of holostomate

marine forms, as well as species of Terehra and CantJair/dus.

In the Museum Calonnianum the name Lituus was adopted from

Martyn in a generic sense and Lituus Irevis Martyn cited as a species.

But I believe that the whole name was Lhnax lituus var. hrevis and

that, owing to peculiarities of engraving explained elsewhere in this

paper, the author referred to was misled. The name Lituus as a genus

is expunged from a copy of the Museum Calonnianum in my posses-

sion, in a hand supposed to be that of Hiimphre}^ or one of his clerks,

and another name substituted. Mr. Davies Sherborn came to the

same conclusion, in the Index Animalium, and placed Ljltuus Martyn

among the specific names.

Helix Martyn begins with {Amphibola) crenata Martyn, whose

specific name should be retained. The group otherwise comprises

species of Turho of the subgenus Marmorostoma^ and does not contain

a single species of the forms ordinarily known as Helix.

Trochus Mart^'n is equivalent to Trochus Linnteus, but Valuta Mar-

tyn, which follows, contains only species of Conus and one coniform

Voluta in the Linnean sense, while several typical Linnean volutes

are referred to L^uccinuvt hy Martj^n.

Cachlea Martyn, contrary to the usage of his nonbinomial fore-

runners, is a receptacle for bivalves, like Venus and Cardimn. The
only species in volume I is C. radiata Martyn, a species of Mereirix,

which I do not find in the monographs. This being the first binomial

use of the name, Geofl'roy not coming under that category, it may
have to supplant Meretrix. In volume II it is used for two species of

Cardium but in the later volumes Cardlum is substituted for it,

including various Veneridse^ Cardimn (Linnseus), and Echinochama.

IlaUotis Martyn agrees with the genus as restricted by Lamarck

from the Linnean mob.

Purpura Martyn is the first binomial use of the name, used b}^ the

ancients colloquially to indicate the muricoid shells from which the

Tyrian purple was derived. In harmony with this tradition it is

applied by Martyn to a shell which Linnaeus would have called Murex,
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and which has been usually known as Cerostoma foliatum Martini,

after Carpenter. This is Martyn's only species of Purpura in vol-

umes I and II, and hence the type. In 1798 Bolten adopted the same
view, and began his list of Purpuras with the group of Murex trim-

culus. There seems to be no doubt that, if any of Martyn's names are

valid, Purpura foUata must typify the group bearing this ancient

designation.'^

Schumacher, in 1817, was the last of the early writers to maintain

this view; it is probable that the influence of Lamarck's Animaux
sans Vertebres was too powerful to be withstood. The shells usually

known as Purpura will probably take the name of Thais Bolten, 1798,

as pointed out by Morch half a century ago.

Martyn's MytUus includes Modiolarkt^ Mytllus.^ and Modiolus. This

genus was exactly adopted by Bruguiere in his plates of the Encyclo-

pedic Methodique in 1797, and part of the figures appear to have been

copied from Martyn's plates.

Volumes III and IV are less interesting; Nerlta of Mart}^! is iden-

tical with Nerlta Linnaeus. Tellina also agrees with the Linnean

genus and Pecten Martyn is the same as Pecten Miiller, 1776. In vol-

ume III the volutas (which had been included in Bucchium in volume
II) are transferred to Voluta, which here comprises both the cones

and volutes.- Purpura continues to be a muricoid group. All the

species of Spondylus figured are called Ostrea, but no true oyster is

figured. Olwa is the same as Oliva Bruguiere, in 1789, though two
oliviform cones have been unwisely included.

To sum up: Mart3^n uses in the Linnean sense the following Lin-

nean genera: Bidla, Patella., Trochus., Nerita, Tellina.

He uses the following Linnean names, but not, or not wholly, in the

Linnean sense: JBuccmuin, Limax., Helix, Haliotls.^ Cyprxa., Voluta,

Mytilus^ Cardium, Ostrea.

He adopts from nonlnnomial or pre-Linnean authors, and gives a

binomial status to:

Alata{K\Q\r\, = Stromhus j^ars Linnteus): Type, A. aratrumM^SiViyw

(sole example). Purpura (Fabio Colonna, —Murex j^ars Linnaeus).

Type, P. foliatum Martyn (sole example).

He proposes for the first time binomially and in a sense wholly new:

Clava Martyn, 1784. Type, Murex asper Linnteus. Adopted by

Hwass, 1797. (= Vertagus of Authors.) Adopted by Dall, 1892.

Mitra Martyn, 1784. Type, M. tessellata Martyn. Adopted by

Hwass, 1797, and Lamarck, 1799.

CVWiZta Martyn, 1784- Tj^pe, C. radlatalAaxtyn. Heterogeneous

and not accepted b}^ later authors.

Ollva Martyn, 1786. Type, 0. corticata Mart3^n. Adopted by

Bruguiere, 1789; Hwass, 1797; Cuvier, 1798; Lamarck, 1799.

«See Proc. Biol. Soc. Wash., XVIIl, 1905, p. 189.
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Of the above MHra derives from Rumphius, 1705; and OJlva prob-

ably from Olea Argenville, 1757. How he came to apply CocJdea^

which had always been used for some form of gastropod, to a group
of bivalves remains a mvstery.

I close this discussion by giving a list of the species iigured

by Martyn from his Explanatory tables, those of the first 80

plates from our own copy, those of the second eighty from Chenu's

reprint, which is unfortunately more or less marred by typographical

errors.

These names are not followed by an authorit}" after the specific name,

and they are not all due to Martyn. Some of the species are Linnean,

and Cyprxa cai'neola derives from Rumphius. Moreover, until one

is familiar with the tables the arrangement is sometimes puzzling.

The columns are narrow, space limited, and the engraver seems to

have had an artistic fervor for keeping his masses 'balanced.' Thus,

when a number of species of one genus follow one another, in several

cases the generic name is not put opposite the first one, but at the

middle of the group with dashes or vacancies above and below. Then
again the specific names are not ranked to the right of the column
uniformly, but part to right and part to left, to give the column
balance and avoid ungraceful lines—a true engraver's trick. To one

accustomed to regular columns of t3^pe in tabular order the arrange-

ment seems at first glance helter-skelter; but in nearl}' every case

the context, or the indicatory letters of the early plates, enable the

puzzle to be solved after a little consideration.

There are 190 specific names and eight varietal names (engraved as

trinomials quite in modern fashion) on the explanatory tables. Among
the one hundred and ninety regular specific names there are seven

compound nouns, such as peUIs-erniinea and crista-galli; these were
not usually at that date hyphenated as we are now accustomed to do.

Linnjeus used such names, and they have never been regarded as

inconsistent with binominal nomenclature. I have hyphenated these

names in the list. There is one case in which the generic name has

been accidentalh' omitted, while the English and French trivial

names in the column to the left give no clue, as I have not been

able to find either of them in any of the lists of early conchological

S3"non3'ms.

One of Chenu's entries, number 82, has been so mangled that I can

make nothing of it. It was probably Buccinum vexillum, the figure

representing Yoluta vexillum, of modern authors.

The name suhruhlcunda for a TelUna is repeated in the references

to plates 156 and 159 in Chenu's reprint. The species are different

and probablv one of these names should be ruhicunda. Similar errors

can be corrected onl}^ by reference to an original copy.



430 PROCEEDINGS OF THE NATIONAL MUSEUM.

Some one in conversation was disposed to question whether Martyn
can be regarded as consistently binomial on account of the presence of

the eight trinomials, which are not categorically stated to be varieties.

But considering that there is at best no room in the column for even

the usual abbreviation of the word "'variety,'" and that the practice in

each case is perfectlj^ regular, I think there is no merit in this sugges-

tion. Such authorities as Gmelin, Bolten, Dillwyn, Lamarck, Pfeiffer,

Shubert and Wagner, Carpenter, and Stearns have accepted Martyn\s

names without demur, and, indeed, while looking into the matter I

have not anywhere in print found the regularit}^ of his nomenclature

questioned except by von Martens.

VOLUMES I AND II.
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VOLUMES I AND II—Continued.

Table II—Continued.
Fig.

61. Haliotis iris.

62. {Haliotis) pulcherririia.

63. {Haliotis) mvvosa.

64. Patella personata.

65. {Patella) denticulata.

66. Purpura foliata.

67^ Limax nucleus.

67^.
(
Limax) faba.

68^. Limax coccinea.

68''. {lAmax) purpurata.

69. {Helix) crenata.

Fig

70.

71.

72.

73.

74.

Table II—Continued.

{Helix) anguis.

Helix'staminea.

{Helix) porphyrites.

{ Helix ) srnaragdns.

{Helix) smaragdus minor.

75. Trochus tigris.

76. pulUgo.

11. Mytilus cor.

78. {Mytilus) canaliculus.

79. Cochlea ovum.

80. {Cochlea) corbis.

VOLUMES III AND IV. (Chenu.)

N. B.—There are many misprints in this reprint by Chenu, most of which, how-
ever, are obvious. He does not indicate the original division into tables, if any.

Table III—Continued.

(Mitra li7)iosa.

\ vermiculosa.

Nerita nux-castanea.

acupiclus.

diversicolor.

j pellis-erminea.

I hebrcca.

( stellatus.

\ fasciatus.

( Oliva corticata.

I striata,

j interpuncta.

\ fenestrata.

(Purpura scabra. .

I senticosa.

j
tubulata.

\ ramosa.

. Limax aureus.

tiara.

lampas.

vittatus.

scaber.

serpens.

f spicatus.

\ fusca.

flammeus.

scutulatus.

. Trochus petrosus.

(Valuta fagina.

\ cosmographia.

reticulata.

( undata.

\ interpuncta.

PI.
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VOLUMES III AND IV—Continued.

Table III—Continued.
PI.



THE MOUNTED SKELETON OF TRICERATOPS PRORSUS.

By Charles W. Gilmore,

Preparator, Department of Geology.

Among the vertebrate fossils included in that part of the Marsh

collection, now preserved in the United States National Museum, are

the remains of several individuals pertaining- to the large Cretaceous

dinosaur, Triceratops. All of this material, which comes from the

Laramie division of the Cretaceous, was collected by or under the

supervision of the late Mr. J. B. Hatcher in the northeastern part of

Converse County, Wyoming, a locality made historic by the researches

of this enthusiastic student. From this one region he collected the

remains of more than forty individuals of the Ceratopsia, a record

that has never been equaled.

The skeleton of Triceratops jyrorsus recently placed on exhibition in

the court devoted to verteljrate paleontology is the first one of this

extinct genus to be mounted. As all of the specimens referred to

above were more or less fragmentary, the most complete one (No.

4842") [Sk. C, 2082 and 2084]^ was used as a basis for the present

restoration. The missing parts were substituted from other individ-

uals of about the same size and belonging to the same species. When
suitable bones were not available, as was the case in a few instances,

these parts were restored in plaster colored to somewhat resemble the

bones, but having the shade differ sufficiently to V)e easily recognized.

Thus we have been able to present a fairly accurate representation of

the skeletal structure of this peculiar reptile. Every bone used in the

skeleton bears its catalogue number, and all plaster bones are marked

with a red +. There is thus preserved a definite record of all the

associated material comprising the composite skeleton.

In 1901, under the direction of Mr. F. A. Lucas, the skeleton of

this animal was reproduced in papier-mache, and was included in the

« Catalogue number of the U. S. National Museum.
& Marsh's numbers.

Proceedings U. S. National Museum, Vol. XXIX—No. 1426.
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National Museum exhibit at the Pan-American Exposition" in Buffalo.

Because of the general interest aroused by this reproduction, Dr.

George P. Merrill, head curator of geology of the National Museum,
conceived the idea that the original specimen would be not only an

attractive but an instructive addition to the paleontological division of

the Museum, and it has been largely through his enthusiasm and

encouragement that the specimen was at last ready for exhibition.

The skeleton as mounted is standing on a base of artificial matrix,

calculated to represent the color and texture of the Laramie sandstone

in which the remains of these animals are found.

From the tip of the beak to the end of the tail the skeleton as

restored is 19 feet 8 inches in length. The skull, which is 6 feet long,

equals nearly one-third of this length. At the highest point (the top

of the sacrum) it is 8 feet 2 inches above the base. The mounted

skeleton presents several features which would otherwise be lost to

the observer if seen in the disarticulated condition. The short body

cavity, the deep thorax, the massive limbs, and the turtle-like flexure

of the anterior extremities are characters only appreciated in the

mounted skeleton. The position of the fore limbs in the present

mount appears rather remarkable for an animal of such robust pro-

portions, but a study of the articulating surfaces of the several parts

precludes an upright mammalian type of limb, as was represented by

Marsh in the original restoration. Moreover, a straightened form of

leg would so elevate the anterior portion of the body as to have made

it a physical impossibility for the animal to reach the ground with its

head.

The fore feet are perhaps the most conjectural part of the whole

restoration. Mr. Hatcher, after a careful study of all of the fore-

foot material known, was unable to arrive at a satisfactory conclusion

as to the arrangement of the bones or the number of digits compris-

ing the manus. In constructing these parts we have followed Marsh's

drawing, assisted somewhat by fore-foot material kindly loaned by

Dr. H. F. Osborn, of the American Museum of Natural History, New
York City.

The nasal horn of the skull used in the present skeleton appears

to be missing, and on account of the unsatisfactory evidence as to

whether the horn is wholly or only partly gone, it was decided not to

attempt a restoration at this time. This will account for the absence

of one of the important features upon which the name of the animal

is based, Trlceratops meaning three-horn face, in allusion to the pres-

ence of the two large horns above the eyes and the third smaller horn

on the nose.

«This papier restoration has since been exhibited at the expositions in Charleston,

South Carohna, and St. Louis, Missouri, and is now in the Portland Exposition in

Oregon.
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It may be of interest to mention here that Prof. O. C. Marsh used

this skeleton (No, 4842), supplemented by other remains now pre-

served in the collections of the Yale Museum, for the basis of his

restoration of Trlcerafoj^s jj7'o?'sus, published as Plate LXXI in the

Dinosaurs of North America." Plates LXIV-LXVIII in the same

work were also largel}'^ reproductions of parts of this same individual.

A comparison of the a))Ove restoration b}" Marsh with the mounted

skeleton (see Plates I and II) shows several ditfercnces in points of

structure, due chiefly to the better understanding of these extinct

forms. The most striking dissimilarity is in the shortening of the

trunk by a reduction of the number of presacral vertebrae Marsh's

error was due to an overestimate of the length of this region, a mis-

take also made in his restoration of Brontosaurus (Apatasaurus), as

has been shown by Riggs.* Mr. Hatcher determined, from a well-

preserved vetebral column in the Yale Museum, the number of pre-

sacrals as twenty-one, this ))eing six less than a.scribed to the animal

by Marsh.

At the time of his death Mr. Hatcher had about completed a mono-
graph on the Ceratopsia for the United States Geological Survey.

This report was begun some j^ears before by the late Professor

Marsh, but after his untimely demise it fell to the lot of the collector

of this material to finish it.'^ In studying all of the specimens pre-

served in the museums of this country. Hatcher was able to make
several corrections in the structure, of this animal, as originally figured

by Marsh. These discoveries, as far as known, have been embodied

in the present mount, though it must be understood there are many
points in the structure yet to be determined.

The skeleton was mounted by the present writer, being very ably

assisted by Mr. Norman Boss, but the author alone must be held

responsible for whatever anatomical inaccuracies may be detected in

the reconstruction.

« Included in the Sixteenth Annual Report of the U. S. Geological Survey.

& Science, n. s., XVII, March 6, 1903.

<"Mr. Hatcher' .s manuscript has recently been placed in the hands of Dr. R. S.

Lull, of Amherst College, who will attend to its tinal preparation for publication.
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FIVE NEW SPECIES OF MEXICAN PLANTS.

By J. N. Rose,

Associate Curator, Division of Plants.

The new species of Dahlia and I\>I!anthes described below have

flowered recenth" in the greenhouse of the Department of Agriculture,

and, as both are soon to be distributed, it is desirable to have their

names published at once. The new species of TLuchera is published

so that it may appear in a forthcoming number of the North American

Flora. The new Parnassia is the first species of the genus reported

from Mexico. The Nol'ma here described has long ])een known in our

collections under a wrong name.

The type specimen of each of these species is in the United States

National Herbarium.

POLIANTHES ELONGATA Rose, sp. nov.

Bulb 12 to 35 mm. in diameter covered wi'th light-brown scales;

stem 80 to 90 cm. high, glabrous throughout, reddish at base, glaucous

above; basal leaves elongated, oblanceolate, 30 cm. long, 10 to 12 mm.

broad near the apex, green, hardly if at all glaucous, flat above,

trough-shaped below; stem leaves 6 or 7, much reduced above, becom-

ing bract-like; raceme of 20 or more pairs of flowers; bracts ovate-

linear, acuminate, as long as the pedicels, 10 to 15 mm. long, reddish;

corolla red, slender, 2 cm. long, bent just above the base almost at

right angles with the axis of the ovary; lobes short, rounded, some-

what spreading; stamens attached to the perianth near its base; anthers

6 mm. long, their tips just projecting from the mouth of the perianth;

styles finally projecting a short distance beyond the mouth of the

perianth.

Collected by Frederick Chisholm from Hacienda de Trinidad,

Arcelia, Guerrero, June, 1901: (Section Plant Intro. Dept. Agr.,

no. 11260).

Proceedings U. S. National Museum, Vol. XXIX—No. 1427.
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NOLINA ALTAMIRANOANA Rose, sp. nov.

Trunk 2 to 3 meters high, crowned by a rosette of ascending leaves;

leaves 40 to 60 cm. long, 7 cm. broad at insertion, 2 cm. broad a little

above the base, thence gradually tapering into a long slender acumi-

nation, pale green, the margin serrulate; inflorescence 1 to 2 meters

long, forming a much-branched panicle; bracts subtending the flowers

very thin and papery; perianth of male flowers with obtuse segments;

female flowers with the 3 outer perianth segments persistent,

scarious-margined; fruiting pedicles slender, jointed near the base,

glabrous; fruit 3-lobed, a little broader than high, the walls very thin,

3-celled, each cell 2-ovuled; seeds nearly globular.

Known only from the Valley of Mexico.

Specimens e.mmin ed:

Mountains of Guadalupe, M. Bourgeau, 1865-1866 (no. 520).

Slopes of Rio Hondo Canyon, C. G. Pringle, April 22, 1898

(no. 6787). Blufl' above Santa Fe, C. G. Pringle, March 23,

1899 (no. 8060, type); J. N. Rose, July 11, 1901 (no. 5388).

Certain specimens of this species were taken by Mr. Baker to be one

of his varieties of B. recurvata or the equivalent of Lemaire's B. stricta,

and by Mr. Hemsley to be his Nol'ma recurvata. The habits of these

plants, however, are very different indeed. The one here described as

new never has a swollen base; the leaves are not very long, are rather

stiff', and are not drooping except in age.

PARNASSIA MEXICANA Rose, sp. nov.

Petioles of the basal leaves slender, 2 to 4 cm. long; blades oblong,

obtuse, cuneate at base, 4 to 6 cm. long, 1 to 2 cm. broad; scape 30 to

35 cm. high; bract ovate, obtuse, borne below the middle of the scape;

sepals oblong, obtuse, 5 to 7-nerved, 7 mm. long; petals oblong, 12 mm.
long, 5-nerved, fimbriate towards the base; tilaments stout; stamjnodial

scale broad, with several long gland-tipped filaments.

Collected by C. H. T. Townsend and C. M. Barber, in the Sierra

Madre near Chuichupa, Chihuahua, September 6, 1889 (no. 431).

This species is probabl}^ nearest P. Intei'media.^ but it has very

different leaves.

HEUCHERA ACUTIFOLIA Rose, sp. nov.

Perennial, w4th strong, erect or ascending rootstock; flowering

branches 30 to 50 cm. high, green, slightly hairy below, above some-

what glandular-puberulent; blades of the basal leaves 3 to 6 cm. wide,

cordate, somewhat 3 to 5 lobed, the lobes triangular and more or less

acute, when young very pubescent on both sides, sharply toothed, the

teeth tipped with long hairs; petioles usual]}" much longer than the

blades, sometimes 10 cm. long, densely clothed with long spreading



NEW PLANTS FROM MEXICO—ROSE. 439

hairs; stipules broad, the free portion obtuse; pedicels bearing- sessile

glands; h3'panthiuni whitish or rose-colored, the sepals 3 to -t mm.
long; sepals broadly oblong, green at the rounded obtuse tip; petals

white, narrowly linear-oblanccolate, about twice as long as the sepals;

stamens and stjdes long-exserted.

Collected by C. G. Pringle at Trinidad, on the border of the States

of Puebla and Hidalgo, 1904 (no. SS06).

DAHLIA CHISHOLMI Rose, sp. nov.

Stems 1 to 2 meters high, simple at Ixise, but with long slender

branches above; leafy part of stem 5 to 7 cm. long, bearing 4 or 5

pairs of closely set leaves, very hispid, upper part smooth, almost

naked, glaucous and purplish; leaves ver}" variable either simple or

with 3 to 5 leaflets, ver}^ hispid on both sides, like the lower part of the

stem, strongly serrate, acute, the terminal leaflet cuneate at base;

peduncle 20 to 40 cm. long, slender; flowers few; outer bracts of

involucre 5, reflexed, green, ovate; inner ])racts 8, erect; vays 8, a

deep brick red, oblong, 25 nun. long, spreading at right angles with

the disk.

Collected by Frederick Chisholm on Hacienda de Trinidad, near

Arcelia, Guerrero, in 1904, and flowered in the greenhouse of the

Department of Agriculture in November, 1904 (no. 10573); also sent

from Guadalajara (station not mentioned) in 1904, and flowered in

May, 1905 (no. 9884, type).





TWO NEW UMBELLIFEROUS PLANTS FROM THE COASTAL
PLAIN OF GEORGIA.

By J. N. Rose,

Associate Curator, Division of Plants.

The two new plants described below were collected by Mr. Roland

M. Harper in the course of his extensive study of the flora of Georgia.

The new genus, which I have founded upon one of them and have

named in Mr. Harper's honor, is a very peculiar one. The fruit nnich

resembles that of Carum^ while the leaves are reduced to hollow-jointed

phyllodia somewhat like those of OxypoJls Jillfonnis.^ but in other

respects the plant is unlike both.

HARPERIA Rose, gen. nov.

Calj'x teetn present, small, persistent. Fruit flattened laterally,

shortl}^ oblong- in outline, rounded at both ends, glabrous; carpels

hardly flattened, terete or somewhat angled in section; ribs rather

prominent for the size of fruit, equal; stylopodia conical; st3'les slen-

der. Oil-tubes solitary in the intervals, two on the couunissural

side. Seeds nearly terete in section.

A smooth aquatic perennial without normal leaves but bearing

instead slender terete-jointed phyllodia, with very inconspicuous invo-

lucre and involucral bractlets, and white petals.

HARPERIA NODOSA Rose, sp. nov.

Stems erect, branching, fluted, lUO to 120 cm. high; basal and lower

stem leaves 20 to -10 cm. long; peduncles slender, 2 to 4 cm. long;

rays 5 to 15.

Collected by Roland M. Harper, in shallow exsiccated pond near

Ellaville, Schley County, Georgia, July 10, 1902, in fruit (no. 1-111,

type); and in large shallow pine-barren pond between Pinehurst and

Unadilla, Dooly County, May 21, 1904, in flower (no. 2220).

The type sheet is no. 514914 in the U. S. National Herbarium.

Explanation of plate III.—Fig. ^?, plant, natural size; J, fruit; c,

cross section of carpel—J and c enlarged ten times.

Proceedings U. S. National Museum, Vol. XXIX—No. 1428.
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The following- note about this plant and its distribution is furnished

me by Mr. Harper:

"Both localities are in the costal plain, and witliin 35 miles of each

other, but in quite difterent surroundings, the former being- outside of

the pine-barren region (which in Georgia comprises approximately the

lower three-fourths of the coastal plain) and the latter just within.

The plant is quite abundant at both places, especially at the second,

where 1 first noticed it from a moving train. Suspecting it to be the

new genus, I went back the next day and collected it. OxypoUs fili-

formis^ which has about the same adaptations to environment— i, e,,

terete bladeless leaves—grew with it there, Ijut as it
( Oxypolis) flowers

about two months later the two plants are not likely to be confused.

The new plant must be very local in its distribution, for I have

explored every county in the coastal plain of Georgia more or less

without meeting with it elsewhere."

ZIZIA ARENICOLA Rose, sp. nov.

Stems slender, 40 to (30 cm. tall, sparingly branched above; basal

leaves long-petioled, once to twice ternate, the two lower first divi-

sions often simple and long-stalked; stem leaves few, similar to the

basal but more reduced; leaflets lanceolate to orbicular often rounded

at apex, coarsely toothed or crenate; rays few, nearly erect, sub-

equal, 1.5 to 2.5 cm. long; fruit oblong, 4 to 4.5 mm. long.

Collected by Roland M. Harper, at base of sand hills of Ochlock-

nee Creek near Moultrie, Colquitt Count}^ Georgia, August 22, 1903

(no. 1940, type), and in rather dry sandy woods southeast of Americus,

Sumter County, Georgia, June, 1897, and July 8, 1901 (no. 1020).

This species comes nearest Zisia l)eJ>hri but difl^ers in having more
compact umbels, shorter rays, and larger and more elongated as well

as differently shaped fruit. Then, too, Z. Ijehhii is principallv a moun-
tain species, preferring cool shaded situations, while this one grows in

exposed sandy places in the Atlantic coastal plain at an altitude of

about 90 meters.

Mr. Harper, who collected this species, agrees with me in consider-

ing it distinct, sa3'ing in part: ''From ph3^togeographical considera-

tions alone 1 should think it would be reasonable to separate nos. 1020

and 1940 from Zlzla hehhiV
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Harperia nodosa Rose.
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DESCRIPTIONS OF THREE MEXK^AN VIOLETS.

By J. N. Rose and H. D. House,

Of the Division of Plants.

Althoiic:h the number of known violets in Mexico is comparatively

small, the few that have Ijeen observed are not well understood.

Those who have been studying the Mexican flora have long wished for

a revision of the species. In the United States National Herbarium

considerable material has been brought together for this purpose, but

much more is needed before a satisfactory presentation can be made.

It is hoped that much information will be obtained by Mr. Rose in his

lield work the present season in Mexico. The following notes, how-

ever, need not be held for the formal paper which we hope to present

at some future time.

VIOLA FLAGELLIFORMIS Hemsley.«

Excellent specimens of this rare species have recentl}" been collected

at Alvarez in the region of San Luis Potosi and distributed by Dr.

Edward Palmer (no. 117, 1902). The type of F. fiagelUformh is

Palmer's no. 1033, collected in 1879, " en route from San Luis Potosi

to Tampico.'"' Viola pnhescens Ait.^ is credited to Mexico b}^ Hemsley
''

upon the strength of Parry & Palmer's no. 36, collected in the region

of San Luis Potosi in 1S78, which, however, proves to be identical with

the present species.

Y. fagelliformis is denseh^ pubescent with spreading hairs; the

root leaves are conspicuous by their number, long petioles, and large

orbicular-reniform blades. It differs in many important particulars

from the northern Y. jmhescens., but is more nearly related to that

than to the following new species from the higher altitudes of central

Mexico.
VIOLA PAINTERI Rose & House, sp. nov.

Caulescent; apparentl}^ glabrous but more or less puberulent as

seen under the lens; stems 2 to 5 from a slender, vertical, perennial

'^f Hemsley, Biol. Cent.

& Alton, Hort. Kew. 3:

c Hemsley, 1. c. 51.
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root, spreading or ascending, 6 to 20 cm, long; stem leaves 3 to 8,

ovate, 1.5 to 3.5 cm. long, shallowl}^ cordate, acute, dark green, paler

beneath, the margins irregularly but not conspicuously crenate-dentate,

petioles longer than the blades, the lower ones longest; root leaves

few or none, small, rounded-ovate, crenate; stipules somewhat toothed,

ovate or ovate-lanceolate, obtuse or acute, 4.5 to S mm. long; pedicels

filiform, equaling oi" exceeding the blades, 3 to 9 cm. long, bibracteo-

late above the middle with linear bractlets; sepals glabrous, linear-

lanceolate, acute, 6 to 7 mm. long, 1 to 1.5 mm. broad at the base, the

auricles very short, rounded or subtruncate; petals bright yellow,

veined and the two upper strongl}' tinged with reddish-brown, equal,

8 to 10 nmi. long, the odd petal broadh^ spatulate and trun(;ate or

somewhat emarginate, the paired petals obovate-lanceolate, the lateral

pair with truncate ends, the upper pair with rounded ends; capsules

subglobose-ovoid, 8 to 9 mm. long, slightly exceeding the spreading

sepals.

Specimens examined:

Hidalgo: Sierra de Pachuca, Rose & Painter, September 1, 1903

(no. 6731), sheet no. 450286 in the U. S. National Herbarium (type);

Rose & Hay, 1901 (no. 5580); Rose & Hough, 1899 (no. 4470).

Mexico: Sierra de las Cruces, under firs, 3,030 meters, C. G. Pringle,

1892 (no. 4193) and 1903 (no. 11373); near Salazar, Rose & Painter,

1903 (nos. 6999 and 8028); near Cima, Rose &. Painter, 1903 (no. 7161).

All of the specimens examined are from an altitude of about 3,000

meters or more in the States of Mexico and Hidalgo. The species is

usually found under firs.

Explanation ofplate IV.—Fig. rt, plant two-thirds natural size; 5,

petals, natural size.

VIOLA PRINGLEI Rose & House, nom. nov.

Y. r(?7J';'«n.*? Robinson, Proc. Am. Acad. 27: 165.1892, not Y. reptans

Presl. in Reichb. Fl. Germ. Excurs, 705.1830-32.

From its stoloniferous character and white flowers, Y. pringlei is

related, but by no means closely, to Y. hlanda Willd.'^' of the north-

ern United States and Canada. The type of Y. reptans Robinson, and

therefore of Y. pringlei^ was collected b}^ C. G. Pringle near Patzcuaro,

Michoacan, November, 1890 (no. 3591) and is in the Gray Herbarium.

Pringle's no. 4148, 1892, from the same locality is identical.

a Willdenow, Hort. Berol. pi. 24. 1806.
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Viola painteri Rose and House.
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DESClilPTlON OF A NEW SPECIES OF LIVONECA FROM
THE COAST OF PANAMA.

By Harriet Richardson,

CoUahondor, Division of Marine Invertebrates.

The species to be described below was collected in Panama by Dr.

W. L. Jones in 1885, Tiie type and only specimen is in the collection

of the University of Pennsylvania.

LIVONECA CONVEXA, new species.

Bod}^ twice as long as wide, mm. : 18 mm.
Head wider than long, 2 mm. long- : 3 mm. wide at the base. The

anterior end is 2 mm. wide and is roundl}' truncate. The posterior

margin is widely rounded, with a slight indication

of a small median lobe. The eyes are small, round,

and vanishing, but still distinct. The first pair of

antemue are separated ))y a distance of li mm.
The}" are composed of seven articles and extend

one-fourth the length of the

first thoracic segment. The
second pair of antenna? are

composed of nine articles

and extend to the middle of

the first thoracic segment.

The first and fourth tho-

racic segments are each

about H nun. long. The
second and third segments

are shorter than the first and

fourth and are su1)equal,

eachjjeing 1 nun. in length. The last three are about equal in length

and are the longest, each being 2 mm. long. The epimera are pi-esent

on all the segments, with the exception of the first, and extend the

full lenoth of the lateral mariiins.

Fig. 1.—Livoneca con

VEXA. : 3.
Fig. 2.—Livoneca convexa.

Seventh leg. x 11^.

Proceedings U. S. National Museum, Vol. XXIX—No. 1430.
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All six segments of the abdomen are distinct. The sixth or terminal

segment is very convex. There is a depressed line at tlie ])ase. The

posterior margin is rounded. The uropoda extend some distance

beyond the extremity of the terminal abdominal segment. The inner

distal angle of the peduncle reaches the extremity of the terminal

abdominal segment. The branches are about equal in length, each

being li mm. long, and extend ahiiost their entire length beyond the

terminal segment of the abdomen. The inner branch is wider than

the outer branch and rounded posteriorly, while the outer branch is

acutely pointed. Both branches in the normal position lie folded

under the abdomen.

The seven pairs of legs are prehensile. There is a low rounded

carina on the basis of the last four pairs.

Only one specimen, a female, was collected at Panama by Dr. W. L.

Jones in 1885. The type is in the University of Pennsylvania.



THE BREEDING HABITS AND THE SEGMENTATION OF
THE EGG OF THE PIPEFISH, SIPHOSTOMA FLORIDA.

By P^UGENE A¥lLLIS GUDGER,

Of the Johns IIoj)kins University.

INTRODUCTION.

Through the kindness of Prof. W. K. Brooks, it was made possible

for me to go to Beaufort, North Carolina, in the summer of 1902, and

while there I began, at his suggestion, to collect material for the

development of the head skeleton of the pipefish. I soon found

young embryos and segmenting eggs, and, wishing to take up the

embryology of this fish, I deferred the former work till a later date.

The collecting of further material and the observations on the

breeding ha])its were made at Beaufort during the summers of 1903

and 1904, when, with running sea w^ater at hand, the difliculties

necessarily attendant on this work were materiall}" reduced.

This preliminary work was done in the lal)oratory of the United

States Burean of Fisheries at Beaufort, North Carolina. I am indebted

to the Commissioner, Hon. George M. Bowers, for the opportunity

to make use of the most excellent facilities at hand there. To the

director, Di'. Caswell Grave, I am under obligations for many helpful

suggestions.

The further work was done in the biological lal)orator3' of the

Johns Hopkins Universitv. To Prof. W. K. Brooks, lam very grate-

ful for the interest taken in my work and for advice and direction.

I also wish to thank Dr. E. A. Andrews and Dr. Caswell Grave for

advice in overcoming the technical difficulties of my work.

MATERIAL AND METHODS.

Male pipefishes with full pouches were brought into the laboratory,

and there the upper end of the pouch was opened with forceps and a

few eggs removed and put under the microscope. If these were in a

stage wanted, the head of the fish was cut off, the flaps of the pouch

slit open with scissors and removed (frequently bringing eggs with

them), and the eggs removed by tearing with needles the tissue binding

Proceedings U. S. National Museum, Vol. XXIX—No. 1431.
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them down. If the eggs were too young, the tish was put back in run-

nfng water and examined again later, although it rarely survived a

second operation unless the eggs were newly laid and hence came out

easily. This is a wasteful process, since many eggs are spoiled in

removing them. The obtaining of a series of eggs and embr3^os of

Sip/iostoma is a long, slow, and laborious task and is quite as much
the result of chance as of skill and knowledge.

A variety of killing fluids has been used. The oil drops under the

germ disk were so blackened by osmic acid and Flemming's fluid that

these reagents could not be used. Acetic alcohol, Kleinenberg,

sublimate-acetic, picro-acetic, all gave good blastoderms, but the yolks

generall}^ went to pieces. Excellent results were obtained with fresh

Perenyi, 10 per cent, and 20 per cent formalin, and, for later stages,

Gilson's and Worcester's fluids. This latter is one of the best fluids

for killing teleostean eggs with which I am acquainted. It is composed

of saturated sublimate in 10 percent formalin, 90 parts; glacial acetic,

10 parts. The eggs are left in this from thirty to sixty minutes,

washed in water, run up into 70 per cent alcohol, and the excess of

sublimate removed with iodin.

The eggs, bound up in masses when taken from the water}" killing-

fluids, were sometimes put into a 10 per cent solution of hypochlorite

of sodium or potassium to soften the connective tissue and the trans-

parent egg membranes. Over-exposure to these fluids was very hurtful

to the blastoderms, and generally the eggs were run up into TO per

cent alcohol and the shells removed with needles.

The younger blastoderms were picked ott' the j^olks and sectioned,

but the protoplasmic processes from the periblast made it impracticable

to get the blastoderms in late stages away Avhole. These eggs were

cut whole, and for this purpose those killed in Perenyi's fluid, on

account of their soft yolks, were especially good. The j^olks of eggs

killed in formalin, if kept in alcohol long, tend to become hard, hence

they should be gotten into paraffin as quickly as possible.

In order to orient whole eggs in the paraffin it is necessary to stain

them. By putting them in full strength borax-carmine for from one

to two minutes, the embryonic tissues take the stain before the yolks,

and there result red blastoderms on yellow 3^olks.

The eggs were embedded in paraffin, and sections cut from 5 to 10

microns thick and stained either in Mayer's hjemalum or Heidenhain's

iron hematoxylin. The former gave such beautiful preparations and

was so easy to manage that it was almost exclusively used.

HABITAT.

Pipefishes are found in all the warm and temperate oceans of the

world, but are not exclusively marine. Day (1865) reports that Syng-

nathus aryyi'ostictus ascends rivers in ('ochin China miles above tide
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limits. Again (1878), he finds that S. spicifer, lchthyocam]mf< carce,

and three species of I)or(/lchthi/.s go up the rivers of India. Duncker

(1!>04) reports Do/'t/icht/tt/s hoaja and JJuinatiUs in the rivers of the

Mahij^an Peninsuhi. Such are some of many records.

In the har))or at Beaufort, in quiet shallow waters where there are

muddy bottoms, forests of Zoi^tera abound and in them the pipefishes

live. By fishing in these with a fine-meshed seine, they may be caught

in considerable numbers.

It may be well to note that the color of these fishes changes with

the seaweeds among which they may be found. S. florldw among
tufts of muddy eelgrass is dark green, but put into aquaria with

Codlum. or Ulva it becomes bright green. S. fuscuvt is ordinarily

of a muddy brown color, but several specimens caught in a tide pool

filled with red seaweed were brick red in color, and from this were

thought to be a new species.

THE LITERATURE ON THE REPRODUCTION OF THE
LOPHOBRANCHS.

The history of the progress of our knowledge of the sexual charac-

ters, breeding habits, and embryonic structures of the Lophobranchs

has never been fully written. Dumeril, in his Histoire Naturelle des

Poissons, published in 1870, and iSmitt, in his revision in 1895 of

A History of Scandinavian Fishes, give imperfect accounts. In the

course of my work on Slphostoma Jioi'hlce^ I have read all the papers

to which I have found reference, and it seems of interest and value to

put the facts into systematic order. It is a pleasure to acknowledge

my indebtedness to Dr. Theodore (xill, of the Smithsonian Institution,

who has generously given me of his time and assistance. It is safe to

say that had I not had the benefit of his encyclopgedic knowledge of

fish literature this chapter would never have been written. I wish

also to thank Dr. M. L. Raney, assistant librarian Johns Hopkins

University, for his kindness in procuring for me the large amount of

literature not found in our li])rary.

For our earliest knowledge of the pipefish, the Belone of the Greeks

and the Acus of the Romans, we must go back to Aristotle, in the

third century B. C. Aristotle's observations were singularly accurate

when one considers the erroneous opinions held by scientists as late

as 1830. In Book VI, chapter 12, he says: "That fish which is called

Belone.1 at the season of reproduction, bursts asunder, and in this way
the ova escape; for this fish has a division beneatii the stomach and

bowels like the serpents called typhlina?. W|ieu it has produced its

ova it survives and the wound heals up again." Again, in Book VI,

chapter 16: " The Bdonc is late in producing its young and many of

them are burst by their ova in the act of parturition, for these ova are
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not so numerous as they are larg-e." In Book V, chapter 9, he says

'"'' Belone breeds in winter.""'

Plin}^ the Elder, in the hrst eentiny A. I), in his Natural History.

Book IX, chapter 26, simply repeats Aristotle and does not seem to

have made any personal observations.

Not so, however, Claudius Aelianus, a Roman of about 200 A. D.,

whose book On the Nature of Animals was written in Greek. In Book

IX, section 60, he writes: "Since the 8ea Belone are small and have

the uterus unfit for holding- their offspring-, they do not bear the

increase of the fetuses within, but burst, and in this way do not pro-

duce but throw out their young." He seems, however, to have been

acquainted with Aristotle's writings.

For nearly fourteen hundred years no further references are to

be found. There is a blank until 1554:, when Rondelet published his

epoch-making " De Piscibus Marinis." In Book VIH he describes

the long slit which progresses backward from the anus and in which

the eggs are placed. He says Sy^ignathus acus casts the eggs into this

slit and keeps them there for some time, and he declares that he saw

excluded from the pouch, which is formed on the female, many fetuses

with perfect parts. He testifies that, after exclusion of the fetuses,

the edges of the slit coalesce. Couch quotes him that three separate

deposits *of eggs were made in one pouch, and that this took place in

early winter, and that these eggs were unequally developed, some

nearly ready for hatching and others barely showing eyes and snout

—

but this has not been verified. Rondelet studied the fishes alive in the

water and his observations are very accurate, barring the one error as

to the sex of the pouch-bearing fish. This error, however, was per-

petuated for nearly three hundred years and was onl}" overthrown

after a controversy which lasted from 1831 to 1872.

Conrad Gessner, whose great Thierbuch was published in Zurich in

1563, describes the slit which the female bears, and says that it is filled

with eggs in the winter. This is evidently an echo of Rondelet.

Aldrovandi (1613), however, is more explicit as to the structure of the

pouch, for he says it is made of a fold of skin on each side so that the

helly can be distended when the fish is pregnant.

Artedi (1T38) says that the females are easily known from the males

by the large oblong sac, which extends ])ehind the anus to the dimin-

ishing part of the tail, and in which many ova are held. He thinks

the pipefishes are viviparous, since fetuses are found in the pouch alive.

Evidently he deems this pouch an internal structui-e.

Pallas, in 1767, speaks of finding ova protruding from the longitudi-

nal slit on the ))elly of the mother, and Avonders if the male has a simi-

lar sac. He does not understand how the sperms are transferred,

wonders if sperms are used to fecundate the eggs, and, since he finds
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onl}" females with eggs, doubts if there are any males. In short, he

seems to think that the fishes are hermaphrodite.

The works of Willoiighby (1786) and Cavolini (1787) are not at hand,

but references to them indicate that they added nothing of value to the

discoveries of Rondelet.

The first real discovery since the time of Rondelet was made by John

Walcott, who in 1784-8-5 described the ''false belly"" found under the

tail of the egg-bearing fi.sh as being always and only on the male fish.

His words deserve quotation. "The male differs from the female in

the belly from the vent to the tail tin being nuich broader and in hav-

ing, for about two-thirds of its length, two soft flaps which fold

together and form'a false belly. They ])reed in summer, the females

casting their roe into the false ))elly of the male. This 1 can assert

from having examined many and having constantly found only in the

sununer roe in those without a false belly, but never in those with one,

and on opening them later in the summer, there has been no roe in

those which I have termed female, but only in the false belly of the

male." This discovery was buried in AValcott's maiuiscript History of

British Fishes until it was found by Yarrell and made known in his

work of the same title published in 1830.

Pallas, in 183 J, speculates as to whether the mothers recover from

the rupture of the belly in parturition, and, finding only females in

the Baltic Sea, is confirmed in his idea that the fishes are hermaphrodite.

In this same year the Swedish naturalist, Eckstroem, writing from

information obtained at first hand, at Skargiird, on Synguathus acus^

started a controversy which lasted forty 3^ears. He declares that the

male only possesses the pouch and bears the eggs, that a regular copu-

lation takes place which must be repeated several times, that the pouch

becomes filled with a clear white mucus in which the eggs are imbed-

ded and on which the embryos will later be nourished. He writes

that in fall and winter the covers of the pouch are depressed and its

mucous contents very greatly diminished. He finds that many eggs

are lost in transfer, that the females are generally larger than the

males, and in number about ten to one of the latter. He concludes

that fertilization takes place in the pouch. The work of the writer

on the pipefishes of Beaufort confirms Eckstroem in all respects save

that the dirterence in relative numbers of the two sexes is not so great.

Eckstroem explicitly describes how a male S. acus, which he had

put into a small pool of water, bent its body so that the tail described

a curve with the bow downward. This caused the lips of the pouch

to open and the young came out and swam about in the water. On
being disturbed, the father bent the body as before and the young

crept back into the marsupium. This was repeated several times.

One is loth to think that so excellent an observer as Eckstroem is in

error, but no one has ever seen this phenomenon since. Later writers
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quote him, or say "fishermen report." It certainly is not true of

the pipefishes of Beaufort. In the dozens of cases in which males

were delivered of 3'ouno- in aquaria there, the parent and the young-

paid no attention to each other, the latter swimming- about uncon-

cernedly even when the father was caught with the hand and trans-

ferred to another tank.

For Syngnathus ophldlon^ this observer declares that it is the male

which carries the eggs glued to the belly, and that if the fish is killed

the eggs come away easily in a mass. The latter is true of SlplifMoma

pyrldx^ and Rathke reports the same for the Black Sea species.

Eckstroem was ignorant of Walcott's work and is due the credit for

discovering (1) that the male carries the eggs, (2) that there is a copula-

tion several times repeated, (3) that the embrj^os are nourished while in

the pouch—though not as he thought. When published, Eckstroem's

results started a great controversy, and he asked his friend Retzius to

undertake an independent investigation. This the latter did, by dis-

section, in 1833, and emphatically declared that Eckstroem was cor-

rect, that it is the male fish only which carries the eggs, and he won-

dered that anybody ever thought otherwise.

In 1836, Yarrell made known Walcott's discovery and confirmed it

from his own dissections of ,5'. acus. He agrees with Walcott that

the 3^oung begin to breed when 3i inches long. The youngest

Siphostoma with a pouch, which the writer has seen, was 4^ inches

long and was laden with eggs. Walcott, Eckstroem, and Yarrell were

the first naturalists who broke away from the statements of the older

writers and investigated for themselves.

In 1836, Rathke described from dissections the sexual organs of

8. variegatufi from the Black Sea. He excised the ovary of a fish

bearing eggs and described round bodies projecting on the inner walls

of the tubes. These he thought to be eggs in their follicles. In the

various forms of the Lophobranchs, however, the ovary contains a

nearly central raphe, from which eggs are budded off in a spiral, and,

even in a very young ovary, the eggs are of a yellow-red color. Sec-

tions of a testis reveal just such large vesicular cells as he has reported.

He described the skin-folds of the pouch as being resorbed at the end
of the breeding season, and correctly located the genital opening of

both sexes on the hinder edge of the anus.

Rathke's larger and more important paper on the Syng-nathids of

the Black Sea appeared in the following year (1837), and while his

results are different from those of any other observer save Marcusen,

they are given with such careful attention to details that one must give

them some credence. He reports that the pouch is formed de novo

each breeding season and at its end is atrophied. He gives sections

through the tail to show this and declares that he has seen this change

many times. According to his figures, however, the horny dermal
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armature grows downward to help form the sides of this pouch (so in

S. floridir), and it is hard to understand how this can undergo the

changes alcove noted.

Rathke thinks that since the anus in his fishes (aS'. rariegatm, huecu-

lentus^ and argentatus) is inclosed in the upper end of the pouch, the

eggs glide out of the oviduct and into the pouch accompanied by an

albuminous fluid, which on contact with the water cements the lips of

the pouch together. He finds that the interior of the pouch is like a

''.schlelmhaut,-^ and that finally, through the great development of

thet-apillaries, it becomes ""like an inflamed mucous membrane."

In the ovaries, lying in an albuminous fluid, he finds large tvh/te

cells, which when put into water become tightly stretched. In some

individuals with cells, like the above, free in the lumen of the ovary,

he finds not the least trace of a pouch; others have the skin under the

tail very much thickened into angles at the outside, and others have

broad folds. Hence he concludes that the ripening of the eggs and

the formation of the pouch keep pace with one another.

Rathke thinks Eckstroem's discoveries need confirmation, since no

other fish in the world possesses such a peculiar testis. He positively

affirms that, even if his opponent be correct, the females at the breed-

ing season possess the rudiments of a pouch. His great objections to

Eckstroem's discover}^ are (1) that the fishes have no organs to hold

themselves together during the transfer; (2) that he can not conceive

how the skin folds can open for the reception of eggs and close again,

nor how the brood cavity can become filled with eggs to the very end.

My own discoveries make these points clear.

Rathke confirms the Swedish naturalist that, in addition to the yolk,

the liquid filling the brood pouch serves as nourishment for the

embryos, and thinks that they absorb it through both skin and mouth.

His description of the development of the larva^ is very full and cor-

rect. Noteworthy is his discovery that at first the entire operculum

is free and that it begins to grow fast to the other parts in the antero-

ventral region and the closing proceeds posteriori}^ and dorsal ly.

In 1838, Valentin (reference from Marcusen not verified) described

females bearing pouches, thus confirming Rathke. In the same year

Fries, without entering into the controversy, accepted Eckstroem's

results. He put a male SyngnatJms luiiihricifornds having eggs, with

young outlined (48 to 60 hours old, probably) and cemented onto the

bell}^ into an aquarium, and on the ninth day thereafter some young

were hatched and on the next day the others. These lived seven days,

and in that time nearly doubled tljleir length.

The adult fish has neither pectorals nor caudal and the rounded tail

is prehensile, the body is densely pigmented, and the operculum is

bound down to the shoulder girdle, leaving only a small dorsal open-

ing. Fries, however, figures and describes the newly hatched young,
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which he says paid no further attention to the father, with large gill

openings, with perfectly transparent bodies, and, strangest of all,

with both pectorals and caudals, which they used freely. This caudal

was a continuous tin-fold, extending from a point anterior to the true

dorsal backward around the tail and forward on the ventral surface to

the anus; that is, it was a structure identical in appearance and use

with the permanent caudal of the eel. This fin-fold is permanent in

the Falkland Island genus, Protocampm^ which Giinther thinks may

be an embryonic Nerophien. YarroU rt^ports such a temporary tin-

fold in salmon embryos.

In 1840, Krohn, from dissections made the year previous, affirmed

that the female 11/ppocamjnis hrevirostris bears the egg-pouch, and

that this has lining it a ''' schleimhaut gefasKreichen^''' thus conlirming

Rathke. In this same year, this later writer described a female S.

sequoreus (a Nerophien) with eggs on the belly, and says that the

ovary (testis?) of this specimen contained ova of various sizes, each

with a germinal vesicle. Sections of the testis of S. ftoridse, show

large vesicular spermatocytes lining its lumen. Probably these are

what Rathke saw.

Von Siebold, desirous of settling this much-controverted question,

spent some time at Trieste in 1811, and in the following year published

his results. He found that the niales of Syngnatlms ri/nchmius, pela-

gicus^ typhle, and acus, and of Hippocampus longirostris and hreviros-

tris^ bear the eggs. He got these results: (1) by "stripping" the

tishes and noticing the white fluid containing spermatocytes; (2) by

dissecting ovaries and testes and noticing the golden-red eggs shining

through the ovarian walls; (3) by making microscopic examinations

of the products of 1 and 2. He wondered how Rathke or anyone

else could have fallen into such palpable errors.

The French naturalist, Quatrefages, pul)lished in this same year

(1842) a paper on the embryos of S. ophidian in which he described

the external structures of .young nearly ready to hatch. These eggs

are plastered on the belly in the (at this time) much thickened integu-

ment of which they make depressions. The shells are filled with an

albuminous fluid in which the young move.

Kro3^er, whose book is dated 1853, says that the females of S. typhle

are usuall}^ larger than the males, and that their numbers are about ten

times as great. He finds that the eggs are arranged in regular rows

in the pouch, embedded in mucus, and that this mucus disappears and

the lids of the pouch sink in, but are not absorbed after gestation.

He conjectures that fertilization takes place at time of transfer.

Vogt and Pappenheim in 1859 say that when the young leave the

pouch the yolk sac is completely absorbed, which is not true of the

Siphostomas at Beaufort. They examined fishes by hundreds and

never found a female with or a male without a pouch, which they
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describe as cutaneous and outside the dermal exoskeleton. They are

the first who describe the slit-liivc opening- at the anterior end of the

niarsupiuni. The,v think that Rathlve mistook Scyj)hius^ which never

forms a pouch, for S. acns witii this sac in the very first stag-e of

development, and that, by imagination, he supplied the other stag-es

necessary to complete the formation. They do not see how anyone

could possibly have mistaken for a male a female with yellow eggs in

the ovary.

William Andrews, writing in 1S60, says of S. typlde that the ova

liberated by the female are received into the abdominal pouch of the

male, who has power of expanding its flaps and of fastening the ova

b}^ a highly viscous secretion. He is the first to observe that the full

development of the ova forces open the pouch and liberates the young.

He finds 8. pequorem individuals clinging side by side to bits of Zox-

tera by their tails, in which position he thinks that the male is enabled

to attach the eggs to his abdomen. He says that X typlde and acux

swim with their tails, which fact is also noted by Weinland and others.

S. acu^^ according to Jonathan Couch (1867), has developing ova in

the pouch from April to October, and is veiy retentive of life. 8.

foridce. is ver}" amphibian-like in this latter respect, swimming about

and even jumping out of the aquarium some time after its head

has been cut off. Couch anticipates Huot in discovering that the air

bladder has an anterior thick-walled and posterior thin-walled part.

He describes three adidt specimens of S. sequoveus. (?) with well-

developed dorsal and ventral fin-folds.

In the same year (1867), Lockwood was so fortunate as to see the

delivery of young in sea-horses kept in acpiaria. One male stood

vertically in the water, and pressing the point of his tail against the

bottom of the pouch, forced the young out at its mouth. The other,

catching its tail under the edge of a winkle shell, pulled the body

downward, rubl)ed the pouch against the shell, and thus expelled the

young. This was repeated, with intervals of rest (the fish seemed to

tire easil}'), for six hours. In August, 190^, I had opportunity to see

the delivery of the young from the pouch of a niale lUppociunpus

hudsonius at Beaufort, but beyond a mere relaxing of the sphincter

muscle at the mouth of the sac nothing was remarked.

Lockwood says that at the time the ova are received into the pouch

its walls are thick and well lined with fat, but that, when the young-

are excluded, the walls are only one-sixth as thick. Hence he con-

cludes that this fat serves as food for the young. He adds that the

walls again become thick, so that he was several times led to think

the pouch gravid when it was not. The writer was similarly deceived

once, even so far as to try to open the pouch, whose walls must have

been five or six times as thick as those of a breeding pipefish.

To Lafont is due the credit for discovering the mode of transfer of
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the eggs. In 1S69, in an aquarium where he had a number of S.

niquille, he noticed two closely em))racing- each other. These he

separated, and found that the pouch of the male was empty, but that

the two folds were gelatinous, vascularized, and soldered throughout

their whole length, save for a little opening at the anterior end. The

end of the oviduct of the female projected some 6 to 8 mm. beyond the

anal region, and this was introduced into the opening of the sac of

the male. They were put back into the water and came together time

after time, the female repeatedly putting the end of the oviduct into

the opening of the pouch. He noted that only at the time of laying

was the oviduct so elongated, at other times it was only about 2 mm.
long.

The observations I have made substantiate these in all respects.

Lafont, however, stated that the eggs, after being laid directly into

the pouch, were arranged in four ranks around a central axis; that thej'^

went with ease into all parts of the pouch, where they were implanted

in the mucus b}^ the aid of fibers which came to anastomose with the

central axis, and served to nourish the fetuses. As will be shown

later, this is not true of S. Jloi'ldse: His idea of nourishment in the

pouch falls in, however, with the conclusions of Eckstroem, Rathke,

Lockwood, and others. This most important and interesting account,

of which the above is almost a literal translation, seems to have been

lost sight of—Dumeril and Smitt being the only authorities who cite it.

Canestrini, in 1871, hypothesized the manner of transfer, thought'

that fertilization took place after the deposition of the eggs, and dis-

covered a minute anal fin in the duct made by the anterior end of the

pouch in the Lophobranchs. The same was reported by Rathke

(1837) in the young of the Black Sea Syngnathus argetitahis. The

anal is very minute in S. Jioridse^ and so hidden that it was unnoticed

until I had first found it in the embryos.

Canestrini affirmed that in the young of Hippocampus hrevirostris^

•5.76 mm. long, he found a small but perfectly distinct caudal fin, and

refers to a fossil sea-horse (?) Calamostoma which had a caudal. Dr.

Theodore Gill, however, informs the writer that Calamostoma was not

a sea-horse at all, nor was it in anywise nearly related. In the young

of //. Jmdso7iius^ 8 mm. long, just hatched from the pouch, there is,

projecting beyond the end of the notochord, a blunt, spine-like body

which Ryder (1881) figures and describes as a "caudal fold," but which

is wholly devoid of fin rays.

Marcusen and his pupil, Passentewitsch, spent several months at

Odessa, on the Black Sea, in 1872, reviewing Rathke's observations on

the Syngnathids. Their work may be summed up as follows:

(1) In S. argentatus and tenuirostris both males and females possess

caudal pouches.

(2) In hundreds of specimens examined, no female of these species

was ever found with eggs in the pouch.
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(3) Females of these two species without pouches were found.

(4) Males of S. hncculentus have pouches; females never do.

(5) Males only of Scyj>}iieiis feres possess the pouch.

Thus was the work of Rathke corrected in part, confirmed in part,

and wholly cleared up. It may be well to say here that, in hundreds

of pipefishes at Beaufort, males without and females with pouches

have never been found by the writer.

In 1874, Dufosse described how sea-horses under his ol)servation in

1854 held themselves tightly together by their twisted tails. Observa-

tions made in the year of publication showed that, while thus held,

the female passes the eggs into the pouch of the male. Dufosse noted

that at tliis time the pouch possesses many thick folds, which secrete

a mucus for the nourishment of the young. He seemed to have been

wholly ignorant of the work of his compatriot, Lafont.

In May of the same year Fanzago, working in the Zoological Station

at Naples, independently made the same discover.3'. He writes that

the sea-horses make use of their prehensile tails as an aid in the act of

coition. A few eggs only, perhaps just one, are passed at a time,

hence the coition must be repeated. The male apparentl}^ is passive

and invites the female to introduce the oviduct into the mouth of the

pouch. Contact is short and is repeated five or more times in a short

while. As will be seen later, in S. floridx there is a sexual embrace

in which both animals are active.

A. H. Malm, in his inaugural dissertation at Lund, in 1874, finds

no continuous fin-fold in S. typhh\ but states that the tail is at first

protocercal, secondh^ heterocercal, and finall}^ homocercal by resorp-

tion of the end of the notochord. Malm agrees with Eckstroem that

the transfer takes place in deep water, and thinks with Kroyer that

fertilization takes place after transfer. He found a young male 90

nmi. (8.() inches) long with a pouch, and another 140 mm. (5.0 inches)

long with eggs. It is noteworthy that Malm concludes that the

"slime'' in the pouch is identical with that on the body, Ijut, pro-

tected l)y the pouch, it is not washed away; thus in a sense he antici-

pates both Huot and Cohn, but he does not think that it is used for food.

At Kiel, Heincke (1880) found that in. S. typlile the females are

larger and more numerous. Both these points hold good for the pipe-

fishes of Beaufort, the proportionate numl)ers being about three males

to every seven females. In ^S. typhJe the pouch is not filled at one

time, but there may be several ti-ansfers extending over several days.

This is true of A', florldiv^ sometimes eggs of three difi'erent stages

being found in the same pouch. For the period of gestation, Heincke,

not knowing the ages of the eggs at the beginning, fixes a mininuun
period of fourteen daj's. As will be seen later, the period for 8.

florldie seems to ])e ten days. Breeding in -S', fy/>/ile takes place from
May to August; the pouch is not resor])ed and the young do not go
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back Into it. The young grow rapidl}'^ and become sexuall}" mature

in one year.

From observations made in 1S81, and prior thereto, Ryder thinks

that the eggs of the pipefishes are impregnated at the time of ti'ans-

fer, and that the period of development is from twelve to fourteen

days. He avers that in the young of S. pecManus {S. fuscum) there

is developed a low, continuous fin-fold which, however, is never so

prominent as in other Teleosts—for example, Gadu.s. However, on the

contrary, in 1884, Ryder writes that "there is no continuous hn-fold

developed at all in Siphostomaov Hippocampus.'''' In his earlier paper

(1881), he says that the operculum is from the beginning tied down,

leaving only a spiracular-like opening, thus contradicting Rathke

(1837).

McMurrich (1883), from work on S. fuscum at Beaufort, aiBrmsthat

the young when born are 10 to 11 nnu. long and have the yolk-sac com-

pletely absorbed. I have young of this species nearly ready to hatch,

but possessed of a ver}' large yolk-sac—one too large to be absorbed

before hatching. The hatched young of S. jloridse^ 11.5 mm. long,

possess the remnants of the yolk-sac inclosed within the abdominal

walls. This is not visible in the whole mounts, but is shown in sec-

tions. Two young (species unknown) from the "tow," one 15 mm.
the other 18.6 mm. long, show a considerable remnant of the 3^olk

inside the body walls. They are the largest young in my possession,

the next oldest being 90 mm. long, and (males at an}^ rate) sexually

mature.

McMurrich further says: " In young stages an anal is present,

which, however, does not pass be3^ond the stage in which fibrillation

begins, but aborts, and is entirely wanting in the adult." Larvae of

this species 5.5 mm. long and with a great yolk-sac (some days away
from hatching) possess the rudiments of the anal, and adult examples

in my possession have very small but perfectly distinct anals. Kupffer

(1868) says of a European Syngnathus (species not given) that the

young on hatching (whether from shell or pouch is not stated) have a

relatively large yolk-sac. Just here it may be of interest to say

that the newly hatched young of //. kudsonius have no yolk-sac

visible in the whole mounts. Sections, however, show a small rem-

nant within the body wall.

Ryder in 1886 speaks of an "exceptionally discontinuous fin-fold"

in Siphostoma^ from which dorsal, caudal, and anal fins are developed,

and says that T. H. Bean showed him a Siphostoma with a secondary

anal fin, which could only be explained by development from such a

fin-fold. He figures a horaocercal tail for a 3"Oung pipefish. In the

young of Siphostoma Jloridse up to a length of 18.5 mm. (m^^ latest

stage) I find what seems to be the remnants of a continuous fin-fold,

especiall}' plain on the ventral surface. This shows both in the whole
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mounts and sections, and its only explanation seems to be that it is an

embryonic structure comparable to what Fries described for S. luiii-

hrldformis in 1838. Ehrenbaum and Stradtmann (1904:, fig-. 7) tigure

a larva of Cliipea sprattus, l-l to 18 mm. long-, having on the ventral

surface of the tail from the anus to the caudal a delicate membrane,
the counterpart of that found on S. jiorida'.

One is at a loss, in view of Ryder's acquaintance with the pipetishes

a-nd his presumed knowledge of the literature, to understand why he

should write in 1887: "The eggs of Si2)hmtoma are developed under

a pair of integumentary folds * * * developed on the under side

of the tail of the female.^'' However, in this same paper he refutes

McMurrich's error as to the anal tin of S. fuscuni.

There is nothing in W. A. Smith's (1887) paper that need detain us.

He theorizes as to the origin of the elongated jaw apparatus, and his

statement that the young retreat into the pouch is seemingly an echo

of Eckstroem.

Lilljeborg (1891) thinks that fertilization takes place in S. typhle

at the time of transfer, since the male genital opening is inside the

anterior end of the pouch. He notes that breeding females are very

much larger than the males, and thinks that the mucus fastening the

eggs to the belly of SyDgnathus or NeropJiis ophidlon is secreted by

both parents at the time the eggs are deposited, and that several trans-

fers are made.

In 1900, Duncker published an interesting and valuable paper on the

habits of the Lophobranchs, and though this does not strictly come
within the scope of this chapter, still it may be not uninteresting to

summarize it here.

Duncker says that the Syngnathidge swim almost exclusively with

the dorsal, but when excited may use the caudal. "In free swimming
this (the caudal) is almost useless, and never takes the place of tin

action.'' He describes the 8-shaped tigure made by the dorsal, and

characterizes the caudal as a "rudder" merely. S. jioridix, stands

vertically in the water and slowly propels itself by its dorsal tin, the

pectorals being used merely to maintain its perpendicular position;

but when frightened or when it wishes to go from one place to another

it throws itself into a horizontal position and glides with great rapidity

with sinuous right and left lashings of its tail, at which times its

resemblance to a serpent or an eel is very marked. In this connection

it is worthy of note that the onl}^ other lishes which are known to

swim in a vertical position are Am.pldoxus according to Parker and

Haswell, Lorlearia according to Noll, and Centriscus {Aonphisile)

according to Willey. Duncker's observations were proba))ly made
on fishes in small aquaria; those on 8. florid^' were on specimens in

an 8-foot tank and in the waters of the harbor at Beaufort.

Duncker quotes Heincke as to the immunity of these fishes from
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enemies, and accounts for this on the ground of their having a horn}^

coat of mail. Another explanation for the pipefishes of Beaufort may
be found in the very peculiar and offensive odor of their skin and Hesh

After handling or dissecting them, one's hands become saturated with

a peculiar and pungent odor, very offensive and very hard to get

rid of.

Duncker says the Lophobranchs feed on small Crustacea and the

young of their own species. Eckstroem says they eat the spawn of

other fishes. Yarrell, Couch, and others say that their food consists

of small crustaceans and larvte of various kinds. Microscopic exam-

ination of the intestinal contents of S. JJoridai shows its food to consist

of minute Crustacea and reveals the presence in some cases of a very

small tapeworm scolex. Specimens of various pipefishes have been

kept at Beaufort for weeks in aquaria with running water and have

seemed to thrive. In this connection Duncker is the first to explain

the curious snapping noise made by these fishes in feeding. All water

is expelled from the snout and pharynx by muscular action. Into the

vacuum thus formed, water and small Crustacea rush with the smack-

ing noise when the mouth is suddenly opened, a bird-like pecking

motion of the head accompanying it.

Duncker says that at the breeding season the dorsal part of the

pouch becomes much swollen and vascularized; that an epithelial

cement binds the lips of the pouch fast (in this he anticipates Huot
and also Cohn); that the eggs go through their whole development

without ever coming in contact with the water; and, finally, that the

embryos are bathed in the blood of the father. In short, he thinks

this pouch a phj^siological uterus-placenta.

The Qg^ laying, he avers, takes place at night or earl}^ in the morn-

ing, which is true of 8. fioridse; and the filling of the pouch takes

place from before backward, from behind forward, or from the

middle in both directions, whereas in S. fiorldx it is only from before

backward. He further says that the development of the eggs takes

place unequally rapidly (true of S. forahv)., and that at the end of

about twenty days the foremost ones slip out, and, finally, that when
hatched the young are deserted by their parents. In the Nerophiens,

Duncker says that the females have sexual coloration at the breeding

season and that they approach the males.

In 1902, Huot published the best and most comprehensive paper ever

written on the Lophobranchs. He is ignorant of the work of Lafont,

Dufosse, and Fanzago, for he says that the transfer has never been

observed. He finds the eggs in the marsupium of a male about equal

in numlxu- to those in the ovar}' of a female of the same size. In

X. _//r/yvV/rT, transfer has never been observed to take place in specially

paired fishes unless they are of approximately the same size.

Huot figures, in sections through the pouch, the external epidermis
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continued into and lining the poach as an epithelium with many
mucus-secreting- cells (sec Lilljeborg- on this subject). This epithelium

becomes folded to form ^* nld.r'' for the eggs, with the membranes of

which, since there is no zona radiata, it comes in veiy intimate con-

tact, proliferating to till all interstices Ijetween. Into these prolifera-

tions blood vessels, forming dense networks, penetrate and form a

virtual placenta by means of which the eggs and embr5^os are provided

with oxygen and food through osmosis. The lips of the pouch are

cemented by a gummy secretion, which at the same time keeps out

the water and enables them to withstand the pressure as the young,

surrounded b}' a clear serum-like fluid, grow and distend the pouch.

In his efl'orts to determine the time of hatching and the age of the

embryos, Huot took fresh-laid eggs from the pouch and put them into

running- water. This he also did with embr3'os ranging from early

stages up to those with vitellus nearly gone and almost ready to hatch,

but in all cases they died within forty-eight hours at the utmost. He
also tried in vain to introduce eggs into the pouch. He concludes that

the eggs of S. dumerilil are fertilized at the time of transfer. His

work on the development is confined pmctically to organogen}" in the

late larva? and in the 3'oung. He confirms Couch, though ignorant of

his work, as to the thick and thin walled parts of the swim bladder.

The 3'oung fish when hatched has a " notable reserve vitellus inclosed

within the skin of the belly."

Two years later (190-i), Ludwig Cohn, working on S. tijplile^

reviewed Huot's work on the marsupium. In thin sections, through

the region of the marsupium, under the oil immersion lens, he finds

that these eggs have a zona radiata^ that the skin-epithelium is con-

tinued into the whole of the pouch and surrounds the eggs save wdiere

these are in contact, and that there are mucus-secreting cells in the

outer but none in the inner epithelium. He ascertains that only the

connective tissue of the pouch contains blood vessels, and that the peri-

vitelline space is filled with the albuminous fluid which Huot noted.

Cohn finds that the lining epithelial cells have "i^j>/feew'"'-like pro-

cesses, and that these penetrate the pores of the zona radiata. Hence

he concludes that food stufl' and oxygen are transmitted to the perivi-

telline space by osmosis through these slender pseudopods, and that

in this way the 3"0ung are nourished. He notes that at the pole of the

6g'8"7 where the embiyo is formed, the epithelium is folded into glands

whose mouths abut onto the adjacent zona radiata. He finds, however,

that there is no definite position for the germinal disk. In S.jloridce.^

eggs have been noted with the germinal disk turned downward—that

is, toward the folds of skin forming the pouch, and upward—that is,

toward the bod}- of the fish.

The work of Cohn, confirms and extends that of Huot, and the two

together show that the older writers were correct in their vague ideas

Proc. N. M. vol. xxix—05—30
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about the j^oiing in the pouch receiving nouri.shment from it. Thc}^

have detinitely established the fact that the niarsupiuni of the nude of

the Lophobranchs, with its epithelial lining and its capillaries and

lymph vessels, is n. functional uterus-placenta.

I have no fishes especially killed for sections through the pouch, and

the sections cut are so imperfect that no figures will be given, but on

the whole they confirm the results of Huot and Cohn."

THE BREEDING HABITS OF SIPHOSTOMA FLORIDiE.

The following o})servations on the breeding habits of Sipliostoma

Jloridx w^ere made in the laborator}" of the United States Bureau of

Fisheries at Beaufort, North Carolina, Jul}^ 17, 1903. The transfers

were witnessed by three other workei's. When my account thereof

had been written it was submitted to them and their additions were

included in this full statement.

A female fish ready to give up eggs may be recognized b^" her much
distended abdomen, due to the presence of ripe eggs in the ovary, but

much more by the oviduct protruding—as first noted by Lafont (1871)—

and filled with eggs, some of which may escape from time to time. In

the nonbreeding male the flaps of skin fornnng the pouch lie flat in

the ventral concavity formed by the outward and downward projecting

skin-covered horny plates of mail, but when sexually excited these

flaps rise, become thrown into folds and finally unite their edges into

the long middle seam, and form the closed pouch.

The act of copulation is preceded by a very curious '"''liehesspiel.^^

The two fishes swim around in the aquarium with their bodies in nearly

vertical positions, but with the head and shoulder region sharply bent

forward like the letter f. Then the\^ swim slowly past each other,

their bodies touching and the male being perhaps more demonstrative.

Just before the actual transfer, the male becomes violently excited and

demonstrative, shakes his head and anterior body-parts in a corkscrew

fashion and with his snout caresses the female on the Vjelly. The
female responds to this ])ut does not become so excited. This is

repeated several times, the fishes becoming more excited each time

they touch each other. Presently, quick as a flash, the sexual embrace

takes place and then the fishes separate to begin again in a few minutes.

This embrace consists in the fishes intertwining their bodies like tw^o

capital letter S's, the one reversed on the other, thus bringing them

face to face. Thus they hold their bodies together while the eggs

pass from the oviduct into the pouch. Their bodies touch at three

places—in the anterior region, just back of the pectorals; in the pos-

« Since this paper was sent to the printer, I have received from Dr. Theodore

Gill a copy of his paper on the Life History of the Sea-Horses (Tlippocampids).

Through Doctor Gill'^! kindness I was permitted to read his paper in manuscript

and to avail myself of the valuable information contained therein.
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terior rog-ion, at a point about two-thirds of the way from the anus to

the caudal; and at the anal openings. The anal papilla, or the pro-

truding oviduct of the female, is, at the moment of contact of their

bodies, thrust into the buttonhole-shaped opening at the anterior end

of the marsupium. Some eggs, in num))er a dozen or more, now pass

into the pouch and are presumably fertilized at this moment.

The Q^^g^ are now in the anterior end of the pouch and no more can

be received until these have been gotten into the posterior end. To
bring this about, the male performs some very curious movements.

He stands nearly verticallj", and, resting his caudal tin and a small part

of the tail on the floor of the aquarium, bends l)ackward and forward

and twists his bod}^ spirally from above downward. This is repeated

until the eggs have l)een moved into the posterior end of the pouch.

I do not think that any means other than the above are used to bring

Fig. 1.—Transp'Er of eggs in siphostoma (semi-diagrammatic), a, Position of fishes during
TRANSFER OF EGGS: b, ATTITUDE ASSUMED BY MALE WHILE MOVING THE EGGS BACKWARD IN THE
pouch: C, POSITION OF MALE DURING PERIOD OF REST FOLLOWING SEVERAL TRANSFERS.

this about. The pouch in a '•pithed'" lish was opened and carmine

scattered over its inner surface, but there was no evidence of ciliary

action. Sections from pieces of both dorsal and vena-al parts of the

sac killed in formalin, in Flemming's or in Worcester's fluids, failed

to show cilia.

Then for some time the animals remain quiescent, the male with the

back concave, assuming the form of a broad flat capital U. The head

is extended in a nearly horizontal direction, and the body in the region

of the middle of the tail touches the floor of the aquarium. This posi-

tion is retained for a time varying from five to ten minutes. Convul-

sive movements, lasting only for a moment, may take place.

The processes above described are repeated until the pouch is filled.

In one pair the first copulation took place at 9.45 o'clock and the

second at 10.05 o'clock. In another pair there were four contacts, as

follows: 10,15; 10.34; lo.oO o'clock, at which time the eggs were onh^
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halfway down the poucli; and at 11.06 o'clock. These observation.s

were made at night, between 0.45 and 11.30 o'clock, in the brightly

lighted laboratory. It is very probable, however, that the transfer

may take place at any and all hours of the night. It is to be noted in

passing that the tishes seemed entirely unaffected by the lights. No
attempt to handle them was made. (See Lafont.)

It does not seem likel}^ that all the eggs are transferred at once

—

first, l)ecause of the curious means used to move them backward in

the poucli; in the second place, because males are frequently found

with the pouch only half filled; thirdly, because males with eggs of

two and three stages and layings are not infrequent. When the above

processes have been repeated several times, the animals are seemingly

exhausted and remain quiet for at least two and one-half hours (the

extent of my observations). On this same night a third small male

in an aciuarium with three females '•'courted" two of them alternately,

but no transfer was made, though they had protruding oviducts. For
coition to take place, it seems necessary that the tishes should be

nearh^ equal in size. A ripe female paired with a male three-fifths

her size dropped her eggs into the water.

This curious love play above described is not without parallel in

other lower vertebrates. Jordan (1891) records foi' Diemyctyhi.^ a very

interesting series of observations of a courtship, lasting several hours,

in which caressings play an important part. Dean (18',»5), in his

account of the spawning of Lepidosteus, describes how the males wntli

wide-spread tins swim around the females and caress them with their

snouts. Nor is such a courtship unknown among the invertebrates.

Racovitza (1894) has described how the male of Octopus vulgaris

strokes and caresses the female. All these contacts seem to be

intended to excite the animals preparatory' to the sexual act.

The arrangement of eggs in the pouch depends wholly on the size

of the latter. There are alwaj^s two sets of eggs, one on each side.

Each set may consist of one, of two, or of three rows of eggs, and

these may be one or two eggs deep. As noted, there ma}" be one,

two, or even three deposits of eggs in one pouch. In what order

these young would emerge from the pouch I can not sa}". Ordinarily

the seam breaks at points all along its length to set free the j^oung.

The age at time of hatching can be given as ten days (with a variation

of eight hours) from one lot only. These young lived four daA's, feed-

ing on copepods with the same bird-like motion of the head and the

same smacking mouth motion found in the parents. In another case,

when the father died four days after the transfer, the little tishes were

with free tails.

The eggs within twenty-four hours after deposition may easily be

extracted from the })ouch, coming out in masses, without injuring the

father. In two cases, males relieved of eggs received a fresh lot during
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the following- nio-ht. One of these, stripped the second time, died after

taking on a third lot. When the egg.s have been in the pouch thirty-

six or forty-eight hours they become tirmly fastened to it both at top

and l)ottom, so that it becomes necessary to kill the fish and then cut

away the flaps of skin before one can extract the eggs.

The fishes vary in size. The extremes in egg-bearing males of xV.

-florula' I have found to be 4.5 to 8.1> inches, and in females 3 to S.4

inches. As a g'eneral rule, however, the females are somewhat the

larger.

THE SEGMENTATION OF THE EGG OF THE PIPEFISH—
SIPHOSTOMA FLORIDiE.

I. THE OVARIAN EGG.

The ripe ego;^ of this fish is of fairly good size, having a diameter of

about 1 mm. It possesses a thin transparent membrane or shell,

which, under the one-tw^elfth homogeneous oil immersion lens, shows

no structure in sections, but in surface views presents, when stained

lightly with heemalum, a notably punctate appearance. These mem-
branes were generally removed after killing the eggs, but, if left on

the eggs, do not get very hard and oft'er no obstruction to embedding
and sectioning processes. The eggs are formed in ovaries which,

viewed from without, present the ordinaiy Y-shaped structure common
to the Teleosts. These ovaries are two tubular organs situated in the

posterior dorsal portion of the body cavity, and are confluent behind

to form the short oviduct which opens on the posterior lip of the anal

aperture.

However, when one of the ovaries is sectioned, a ver}^ interesting

structure is revealed. Running lengthwise throughout the whole

extent of the ovary is a raphe situated about two-thirds of the dis-

tance from one wall. From this eggs are budded off in succession to

foi-m a spiral of eggs which surrounds the raphe, the outermost Qgg
being the oldest and largest. As this Qgg ripens it markedly increases

in size and crowds the other eggs together with the raphe closely to

one side of the tube. In the ovaries of older and larger flshes, two or

three eggs may ripen side by side and then the raphe and its 3'oung

eggs are very much crowded and contorted. As the eggs become ripe

they enormously distend the ovaries both in diameter and length—in

length until they frequently extend forward to the region of the

stomach. At this time females ready to spawn are noticea))le for

their greath' distended abdomens.

The 3"oung eggs, as first pointed out ])y Cunningham (1S!)7), have

large nuclei with several nucleoli, but in the older ovarian eggs the

germinal vesicle is not so apparent. The grown egg^ still attached

in the ovary, is surrounded by a layer of peripheral oil drops. This

same structure persists in the eggs after extrusion, so that the ger-
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minal vesicle can not be seen. The sections 1 have made of eg^s just

(>xtviided are so unsatisfactorv and so little understood that further

investigation is necessary before sections are figured. The older

observers, Retzius (1833), Rathke (lS3f3, 1837, 1840), Vogt and Pap-

penheim (1859), although they studied the ovary with the microscope,

missed these peculiar structures. Later observers—Brook, McLeod,
Cunningham (1897), and Huot (1902) have made sections but have not

gone very far into the structure, nor will I myself do so now, since it

is ni}^ intention to work up the organization and development of this

organ later, the material for this being now on hand.

II. THE METHOD OF DEPOSITION.

This has already been described in the first part of this paper, but

it may be well to emphasize the fact that the process is such as to

prevent absolutely any contact of the eggs and sperms with the sea

water.

III. FERTILIZATION.

The &gg of S/pltostoiiia fiorklx,^ as before mentioned, possesses a

very thin and perfectly transparent shell. This surrounds an egg-

made up of straw-colored 3'olk having man}" orange-red oil globules

imbedded in its periphery and these surrounded in turn by a thin pel-

licle of protoplasm. The colored oil globules render the agg so

opaque that I have never ])een able to find the microp3de. Yet,

strange to say, the ^gg of a related European form, Syngnathiis

ophujlon^ was the first fish and possibly the first vertebrate Q,gg in

which this opening was discovered. Whether this q,^^ is transparent

or not I can not sa}^, but in it Doyere (1849) foimd the micropyle just

over the '''' dmiue jproligere^'''' and gave its diameter as ^\-^ mm.
A. Natural fertilization.—Different investigators var}^ in their

conclusions, or, more correctly, their conjectures, as to the time of

fertilization. A jrriorl., one Avould expect the fertilization to be

efiected at the time of transfer. Probably the surest wa}^ to deter-

mine the time of impregnation would be to take a male immediately

after the transfer, cut through the pouch just back of the forward end

l)ehind the genital opening, and then examine the eggs in the hinder

part of the pouch for spermatozoa. This I had intended to do during

each of the past summers. Although there were numerous transfers

between fish kept in aquaria each summer, A'^et I saw the copulation

on one night only (in 1903) between two pairs of fish. The seeming

necessit}^ for keeping these fish for the early stages of segmentation

prevented my sacrificing either to determine this point.

Huot (1902), Lilljeborg (1891), Ryder (1881), and others think that

the fertilization takes place at the time of copulation, while A. H.

Malm (1874) and Kroyer (1853) think that it follows later, and

Ekstroem (1831) believes it takes place while the eggs are in the pouch.
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My own belief is that sperms and ova are emitted simultaneously, and

while I have no direct evidence, the followino- facts corroboratory of

this conclusion are adduced.

I believe that the extraordinary ^' liehesspid,''' or pei'iod of sexual

excitation of these fishes, described al>ove, is intended to prepare them
for the mutual discharge of the sexual products. In the description

of the copulation and attendant phenomena, attention has been called

to similar sexual excitements in an Amphibian, a (lanoid, and a Cepha-

lopod, which are preparatory to the discharge of sperms as well as of

egg-s.

But the second set of phenomena is still more strongly corrobora-

tory. On July 0, 1904, two tish were paired and during the night

they copulated. They remained in the same aquarium for four da3^«,

and then the female was killed, her ovaries excised, cut up, and put

into fixing fluids, while some of the ovarian eggs, which fell into the

body cavity, were also killed. When these eggs were examined some
months later, among them were found two embryos with the blasto-

pore closed. None of the other eggs showed an}^ trace whatever of

impregnation. Again two lots of eggs, from a male killed in 1902,

were examined two years later and found to be in the eight to sixteen-

celled stage. In one lot, however, there was found an embryo with

black eyes and free tail, and in the other two eggs in which the

])lastoderms covered one-half, the embryos one-fourth, of the circum-

ference of the egg. These two lots of eggs had never been removed
from the shells, and these shells were still bound together in masses

as they came from the pouch. Thus all chance of the eggs having

been mixed is eliminated. Again a lot of eggs put up in August, 1904,

were found to be in the eight-celled stage, but among them were found

two embryos with pectoral fins.

It is true that in opposite ends of the pouch eggs of different layings,

and consequently diiierent ages, are found, but never with difierences

of age more than thirty-six hours, against about three to five days in

the aljove cases. From these facts I can draw but one conclusion

—

that at the time of coition both spermatozoa and ova are simultaneoush^

extruded, and, as the female withdraws her oviduct from the button-

hole-shaped opening of the marsupium, sperms lodge on it and work
their way through it into the ovary and there fertilize eggs. This

happens onl}" occasionally, but it seems to me a strong proof of m}^

contention as to the time of fertilization. Gill (1905) quotes Nord-

quist, Ehrenbaum, and Eckstroem that internal impregnation occurs

occasionally in non-viviparous fishes, such as the Sculpins. See Gill's

interesting article on the Sculpin.

B. ATtificuil fertilization. —This was tried twice by the wet method
and once by the dry. The eggs and the torn-up testes were thoroughly

mixed in sea water, and after a few minutes were aerated in strained
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sea water. From a third lot of eggs the water was carefully drained,

and over them was poured sperm from testes which had been torn up
in a perfectly drj^ dish. These were allowed to stand for a few min-

utes, and were then placed in clean, running sea water. The females

were certainly ripe for spawning, and the males were well grown and

had not recently borne eggs, so they were presumabl}- fertile. A con-

trol experiment was made by putting a batch of this last lot in running

sea water without the addition of sperms. In all cases the results

were the same. At the end of one and one-half hours protoplasm

could be seen collecting at the upper pole. After two to three hours

it was noticed that the eggs had flattened slightly at the animal pole

and that there was being formed a pretty clearl}^ defined round ger-

minal disk, resting on a \sijev of orange-red oil drops. At the age of

four to six hours the germinal disk was at its prime, but neither then

nor at an}^ subsequent time was there any trace of segmentation.

From this time on the germinal disk gradually lost its sharp outlines,

flattened down, and went to pieces. In one lot of eggs at the age of

twenty-six hours the germinal disk had gone bad; in another after

twentj^-five hours it was no longer round, and its edges were irregular

and fragmentary; in a third lot less than 10 per cent of the eggs were

alive after twenty-three and one-half hours.

These eggs were all alike save that in one lot some, when taken

from the ovary, showed a very faint aggregation of protoplasm at the

germinal pole, while in another lot the eggs were of unequal size.

This latter condition is, however, b}^ no means an uncommon occur-

rence. Such differences are met with repeatedly in my preserved

material, where eggs one- half to two-thirds the size of the normal

ones are found. Save that the blastoderms are somewhat smaller,

there is nothing unusual about the development of these small eggs.

In this connection Brook (1887) says that the eggs of the herring

vary in size in the same tish or in fishes of different localities, but

thinks that this in no wise affects their development.

From ni}' experiments it seems pretty clear that artificial fertiliza-

tion is not possible in the pipefish, thus confirming the aj/no/'l opin-

ion that this would not take place in fishes provided with such extraor-

dinary apparatuses for the deposition and impregnation of the eggs,

without their ever coming in contact with the water. Since the eggs

will live for some twent}' hours in sea water, it must be the sperma-

tozoa w^hich are disastrously affected by it. It has long l)een known
that the sperms of both salt- and fresh-water fishes lose their vitality if

left in the water any time and can not impregnate eggs. Quatrefages

first ascertained this for the pike and other fresh-water fishes. Hoff-

mann (1881) sa^'s that the sperms of !Sc()r])cV)i(( die quickh^ in salt-water.

Reighard (1893) found that the sperms of the wall-eyed pike die after

one minute in the water.
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In this connection the experiments of Huot (1902) are very interest-

ing. He took the eggs of Syiuindthnx dumerUii from the marsupium

of the male, and, being careful not to break the agg meml^ranes (these

eggs were presuma))ly fertilized), put them in clean aerated sea water.

This he did also with eggs just before deposition (ovarian eggs), but

in no case did development go on more than a few hours. Then he

put into the water larva? old enough to move freel3% but these too died

within forty-eight hours. I can contirm all his results. 1 have found

that eggs in segmentation will go on dividing for a short while, but

that within eighteen hours all die. The discoveries of Huot (1902)

and of Cohn (1901), that the pouch and its contents act as a physiolog-

ical placenta, ofl'er the explanation for the above phenomena. The

eggs and embryos, depending on this for oxygen and food, can not

exist out of the pouch.
IV. MATURATION.

Unable to fertilize artiiicially the eggs of Sljyhosfoma foridfe, and

having found it impossible to get from the pouch eggs young enough

to show the formation of polar bodies, I am unfortunately not in posi-

tion to say anything of the pi-ocess of uiaturation. For the latest and

best work on this phenomenon the reader is referred to Behren's

paper (1898).

Y. FOLIATION OF THE GERM DIRK.

In the pipefish, fertilization is not necessary to bring about the

formation of the germinal disk. Immersion in water supplies the

stinudus as it does in many other tishes. All workers on the Salmon-

oids. Ziegler (1SS2), His (1S99), and others, so report. Kowalewski

(1886) found it true for the goldfish, as did Agassiz and Whitman

(188.5) for Cfe/ioiahru.^, though they state that for ]^elagic eggs the germ

disk is generally not formed until after impregnation. Brook (1887)

confirms this for the herring, but I have found that the eggs of the

sargassum fish, Pterophrijne hlxtrlo. form the germ disk shortly after

extrusion. Hertwig says (Ilandbuch, p. 541): ''One can emphatically

say for almost all fish eggs that by their transfer into water such a

powerful force is l)rought into play that the concentration of the germ

disk results," but that ''if they are impregnated first, a more rapid

growth and larger size for the germ disk follows."

All writers, notably Brook (1887) and Ryder (1887), describe this

formation as ))rought al)out by the streaming of the protoplasm to the

germinal pole. There are three modes in which this may take place:

(1) By streams from the circumference only. This is the method

in most fishes, especially those with pelagic eggs. (See Brook, Ryder,

Kingsley and Conn, and many others.)

(2) By streams from the circumference with the help of little

"processions" from the interior of the yolk (Ziegler, 1882, and Oel-

lacher, 1872, for the trout).
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(3) In all directions from the yolk, the streaming goes to the ger-

minal disk {Oara-sslus^ Kowalewski, ls86).

As best I can determine, the pipefish comes under class two. This

matter will be further referred to in the section dealing with the

periblast.

Intimately connected with the foregoing is the collecting of the oil

drops underneath the germ disk. In pelagic eggs, generally the oil is

in one great globule near the center of the yolk, l)ut in the pipefish

many small orange-red globules are imbedded in the periphery of the

yolk. When the protoplasm moves up to the animal pole, the oil

globules go also and are collected under the germ disk to form the
'"'' disque huileux'''' of Lereboullet. This is a phenomenon very common
among Teleosts. It has been reported b}^ all workers on the Salmo-

noids, by Ransom (1867) for the stickleback, Kowalewski (1886) for

Oarassius, and by many others. Rathke (1837) tirst described these

processes in pipefishes from the Black Sea. He says that the ger-

minal disk is formed after the eggs come into water, and that the j^ellow-

red '"^fetV drops which surround the yolk flow up to and spread out

under the disk in a layer covering about one-third of its upper surface.

Kupfier (1868), describing the ^.gg of a European form, says, "This fat

forms a mass of drops of difierent sizes, which incloses the germ disk

underneath and laterally."

The two phenomena described above are intimately connected with

and in fact bring about another known as the " clearing of the ^gg^
As the protoplasm is withdrawn from the center and the oil globules

from the periphery, the pipefish ^gg becomes "clear;" that is, the

yolk, freed from these substances, becomes homogeneous and trans-

lucent. At this stage the ^gg of Sijjhostoma (Plate V, fig. 1) consists

of a button-shaped protoplasmic disk resting on an orange-red layer

of oil globules embedded in yolk and covering about one-fourth of the

^ggi the other three-fourths consisting of clear milky yolk. This
" clearing" has been described, essentially as above, by Fusari (1890),

Kowalewski (1886), and Agassiz and Whitman (1885), for Cristiceps^

Carasslus^ and Ctenolahriis^ respectively.

In connection with the above processes, many workers, especiall}^

the students of the Salmonoids, have described amoeboid movements

of the germ disk, and His, in a recent paper (1899), has described such

activities in the blastomeres up to the sixteen-celled stage. Ransom

(1867) has also figured and described amceboid movements in the yolk

of Gaster'osteus. These movements seem to assist in freeing the yolk

of protoplasm and the germinal disk of yolk. The opacity of the e,gg^

which prevented my making out much about the " streaming," oper-

ated here against the detection of such movements. Once or twice,

however, I thought that I did make them out, and in several hardened

germs there were found such protuberances as are figured by Henne-

guy (18SS) in trout germs hardened in chromic acid.
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The oil drops in the pipeiish eg-g- arc not numerous enough to make
it tloat, but from their location the}' maintain the germ in an upright

position. If the eggs are overturned, this buoyanc}^ causes them to

rotate quickly in the licpiid tilling the '" ])reathing- chamber-' of

Ransom. How long this rotation persists 1 can not say, but certainl}'

until after the closure of the blastopore. Rathke (1837) first noted

this in the eggs of Black Sea forms. He also described, as best I can

make it out, an albuminous material coagulable in water or in air,

which fills the "" zwischenraum " referred to above. Whatever may
be the liquid filling this space in ^S'. fforlda^, it does not coagulate in

water, air, or in any of the fixing fluids I have used. It might l)e well

to add here that this rotation of the Qgg is not a new phenomenon,

having been reported, notably by Ziegler (1882) and His (1899) for

the salmon family.

My earliest preservations of eggs with forming germ disk were

made four to five hours after the eggs had been placed in the water,

hence I am not able to describe by sections its formation. In any

case, however, I could not hope to add anything to the classic paper

of Agassiz and Whitman on Ctoioldl/'Hs, or to the more recent

memoir of Behrens on the })rook ti'out. Since I preserved eggs at

intervals of from five to twenty-five hours, I have sections which

illustrate the progressive degeneration of the blastodisc. So far as 1

know this has never been shown, and hence it may be of interest to

give a few figures illustrating this phenomenon.

Fig. 1, Plate V, represents the sharpl}- marked ott' blastodisc resting

on the yolk sphere. It shows the relative diameters of blastodisc,
''^ disque liulleux^'' yolk sphere and ^<g<y membrane. Fig. 28, Plate VII,

is a central section of a germ disk five hours old. The concentration

of protoplasm is not yet perfect. As l)est I can make it out, all has

not yet emerged from the central .yolk. The dotted line marks ofi' a

region where protoplasm and 3'olk are so closely intermingled as to be

indistinguishable. Oellacher (1872, fig. 17) figures and describes a

similar germ disk for the trout. Fig. 29, Plate VII, shows a degener-

ating blastodisc ten hours and twenty minutes old. Such structures

are not unfrequent in unfertilized Qg^:^ found among others in the

four to sixteen celled stages in ages from eight to twelve hours.

They are also found in eggs which have been in water about ten

hours, and, I am inclined to think, are of fairly regular occurrence in

degenerating blastodiscs of unfertilized eggs.

Strieker, in 1865, described what he called an entirely new mode of

cell formation in the blastoderm of the brook trout—that is a ))udding

ofi* of cells—which he thought originated in the auKpboid activities of

the protoplasm. His figures show blastoderms with from one to twenty-

three " buds," lumps, or vesicular swellings on the outer surface, and

his one section is very inconclusive. Unfortunately, I have no surface

views of pipefish eggs showing any of these structures. The following
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year Ransom reported a similar bud formation in the unimpre^nated

eggs of tlie pike. These " showed a lobulation of the concentrated

formative .yolk, a sort of irregular asymmetrical cleavage.'' After

twentj^-tive hours ''portions of the discus proligerus were pinched ofl'

and appeared as projecting buds." His reported in 1899 that unfertil-

ized salmon and trout eggs after lying in water four weeks formed

hillocks on the surface of the germinal disk by the outpushing of fluid

drops under the surface membrane. Neither he nor Ransom give

figures. Fig. 29, Plate VII, makes clear these various observations.

As to the further fate of the blastodisc in the unimpregnated Qgg
of the pipefish, I can only say that it flattens out and finally disap-

pears. Fig. 30, Plate VII, is a central section through a blastodisc

twent3--six and one-half hours old, which shows this flattening. Fig.

31 on the same plate shows a blastodisc taken from a lot of eggs in

the invagination stage (forty to fortj^-eight hours). It is much larger

and its lower surface is comparatively free from yolk. The contrast

is evidently due to the fact that one egg has been lying* free in the sea

water, while the other has been under more favorable conditions in the

marsupium. Just here it may be of interest to note that while unim-

pregnated eggs are often met with in the pouch with embryos of all

stages, none of them ever "go bad." Ransom (1866) reports that he

has kept unfertilized trout eggs alive in running water forty-three

days. More recently. His (1899) gives four weeks for the maximum
time, and describes the mass of germ-plasm in the unfertilized eggs

of the trout and salmon as decreasing day by day and becoming more

and more set through with oil drops and ,yolk spheres. The degener-

ating blastodiscs of the pipefish in some cases show these inclusions,

but in general ai'e quite free from them.

YI. SEGMENTATION.

Before going into a description and discussion of the segmentation

of the Q,gg of Siplioatoma floridm.^ I wish to say that this is extraordi-

narily irregular. These irregularities ])egin as early as the two-celled

stage and become very marked when eight cells are formed. The egg

under consideration equals and perhaps exceeds that of the Salmon

family in abnormality of cell division. The surface views were nearly

all drawn from the hardened germs in 80 per cent alcohol or xylol,

the opaque egg making it impossible to draw in situ blastoderms

beyond the eight-celled stage. The drawings were all made with a

Bausch and Lomb microscope (the tube drawn out to 160 mm) and

camera lucida. The surface views were all made with the 1-inch eye-

piece and the two-thirds objective. Sections were drawn with the

2-inch eyepiece and the one-sixth objective. Plates V and VI have

been reduced one-half, the others two-thirds.
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ONE-CELLED STAGE.

Thi.s is shown in iig. 1, Plate V, from al)ove, and in iig-. ;>2, Plate

VII, in section. It is high arched and falls steeply into the outer peri-

l)last, from which it is clearl}^ marked off by the circumferential

furrow of the authors. This furrow is sometimes so pronounced in

the germ disk of the Salmon famil}" that the disk literall}^ overhangs its

l)ase. See His (1898, tig. 1) for the trout and (tig. 2) for the salmon.

Kuprt'er (18<i8), however, sa3\s that in a European Syn(jnatJiHs{ii\)Qc\Q<,

not given) the germ disk is not sharply marked off from the periblast,

and that this condition holds till the end of the four-celled stage.

Most workers on the Salmonoids, Behrens (1898), and, nota))ly, His

(1899), represent the unsegmented blastodisc as somewhat sunken in a

saucer-shaped depression. In the pipefish, however, the blastodisc,

fig, 1, Plate V, underlaid with oil glol)ules, rests on a slightly flattened

area at the upper pole. Below it is not sharply marked oft' from the

yolk, but across its l)ase extends a band, about as wide as the periblast

to the right, composed of mixed yolk and protoplasm. The section

shows several vacuoles to the right, which in the living eg^ were

probabh^ filled with oil. Brook (1887) describes in the herring a

])lastodisc with yolky base; His (1899), the like in the salmon.

This blastodisc was found in a batch of eggs in the eight to sixteen-

celled stage (eight to twelve hours). Plis (189H) says the germ disk

in the Salmon is formed in from one to four days. Hertwig (1903)

says that the formation of the germinal disk in the herring takes place

in two hours, and in the trout from seven to eight hours. Evidentl}^

the time varies with the kind of fish, the temperature, and the purity

of the water. In the pipefish I have found it to take place in from

four to six hours. It is noteworthy that in none of the ])lastodiscs

which were sectioned have I ever found a nucleus. Brook (1887) could

find no nuclei in the herring until after the appearance of the third

furrow.
TWO-CELLED STAGE.

As in Teleosts generall}^, the blastodisc elongates slightly before

the appearance of the first furrow, and, as a result, one axis is some-

what longer than the other. This is shown in fig. 2, Plate V, the nor-

mal two-celled stage, in which the blastomeres are equal. In fig. 3,

however, we have an irregular segmentation, with one cell much larger

than the other and with a vacuole in the line of division. Of this tjpe

quite a number were found.

Fig. 33, Plate VII, shows a fiat two-celled blastoderm, not definitely

marked ofl' on the right from the outer periblast, in which the nuclei

have divided, the external furrow has formed, but the cell wall has

not yet come into existence. In the line of division, the protoplasmic

reticulum has formed a verv delicate network of dendritic fibrils
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arrang-ecl triinsversely to the plane of cleavage. Oellacher (1872, fig.

20) describes and figures a section through two cells of a four-celled

stage in the brook trout very like this. He saj^s an indistinct streak

made up of faint granulations runs vertically from the external groove

toward the base. Henneguy (1888, fig. 00) gives a figure of a two-

celled stage very like tig. 33, Plate VII, and says that the fine line divid-

ing the two cells is bordered on each side by clear protoplasm w hich is

traversed by very fine lines parallel to each other and perpendicular

to the median line, and that these fine lines lose themselves in the sur-

rounding protoplasm. His (1898, figs. 7, 8) illustrates and describes

similar structures in the S3'ncytium at the base of the trout germ in

early stages. In fig. 34: we have a high arched two-celled stage in

which the perfectly distinct cell wall is interrupted by a vacuole near

its center. This is plainly a derivative of fig. 32, as the preceding is

of fig. 28.

Fig. 35 is a section through fig. 3, Plate V, in the plane «-/>, and

shows the split between the two cells dilated into a large vesicle at the

bottom. Very frequCntl}' the division between the two cells takes the

form of a deep cleft with nearly vertical walls, and at the bottom

the cleft ma}" or may not dilate to form a small vesicle. These struc-

tures are shown in fig. 36, and are oftentimes much larger than figured

here. In fig. 37 we see the split being formed by the breaking down
of the walls of a series of vesicles placed vertically over one another

in the center of the blastoderm. This formation of vesicles in the line

of cleavage was, so far as I know, first figured and described, for the

trout, by Oellacher in 1872. Balfour (1878, figs. 6, 6a, and 6b, Plate

I) illustrates and at some length describes vacuoles in the earl}- furrows

of the skate. He describes such a beaded structure, as shown in my
fig. 37, and thinks that these vacuoles are more common than supposed,

and that they play a considerable part in the segmentation. Brook

(1887) describes the like in the herring but gives no figures. Kowa-
lewski (1886, fig. 1, Plate XVII) finds vesicles at the bottom of the

furrows in the early stages of the goldfish. Agassiz and Whitman
(1889) figure, in surface views of blastoderms of Ctenolahrus^ rows of

small vacuoles extending along the whole length of the cleavage

planes in the two- and four-celled stages, but do not refer to them in

their text. Fusari (1890, figs. 4 and 5, Plate III) shows in both sur-

face views and sections blastoderms with vacuoles. Some of the sec-

tions show vacuoles with large dilatations at the bottom like those in

figs. 35 and 36, Plate VII.

In the pipefish, the first furrow does not cut through to the 3'olk.

(See figs. 34, 35, 36, and 37.) In this respect it agrees with Crhticeps

(Fusari, 1890), the Herring (Brook, 1887), Cavd.sstiut^ (Kowalewski,

1886), the Bass (Wilso.n, 1891), the Salmon and Trout (His, 1898), but

is unlike Mcrlueiu-s (Kingsle}' and Conn, 1882), Gadus (Cunningham,
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188(i), and others, which do cut all the way through. Agassiz and

Whitman (1880) show that in Ofe/iolahn/s the first furrow may or may

not penetrate to the yolk. There is never any such under furrow as

the bass and Ctenolahnix .show in the tirst division.

The eggs are laid at night, as early as 10 o'clock, and probal)ly at

any hour thereafter. At any rate, by 7 o'clock the next morning,

they are to be found in stages of from two to sixteen cells. Probably

from four to six hours elapse before they l)egin to segment, since it

takes this long for the germ disk to form on eggs in water, in com-

parison with six and one-fourth hours for the herring (Brook, 1887)

and twelve to thirteen for the salmon (Hoffmann, 1888).

FOl'R-CELLEI) STAGE.

In tig. -t, Plate V, is shown a normal four-celled blastoderm. The

second furrow is horizontal and crosses the tirst approximately^ at right

angles. Thus there is formed a four-celled symmetrical blastoderm.

Sections of this would in no wise differ from those for two-celled stages,

save in the plane a-h, where the l^eginnings of the segmentation cavity

and the central periblast would be found. Such a section is not at

hand, unfortunately.

Fig. 5, Plate V, a more common form, shows slight inequalities in

the size of its blastomeres. Such irregularities become more pro-

nounced until they result in reniform blastoderms, as fig. 6, Plate V.

Fig. 38, Plate VII, is a nearly horizontal section through the base of

such a form as tig. -1, Plate V. The wide separation of two of the cells

is an artefact. Of special interest are the segmentation cavitv in the

center and the remnants of protoplasmic bridges which connected the

blastomeres.
EIGHT-CELLED STAGE.

Into the blastoderms of the pipetish Qgg of this stage, many very

great and seemingly irreconcilable irregularities enter and greatly

confuse the investigator. These were tirst noted on living eggs with

four and eight cells below, two, three, and four above. Hardened

eggs showed the same irregularities. Surface views of a great many

of these eight- to sixteen-celled blastoderms were drawn. When a

comparison of these drawings was made, they were found to conform

to four general types. This was conffrmed by an examination of all

the eggs of this stage which had been preserved. At the close of this

section, there is appended a table showing the relative numbers of

these various types.

In tig. 7, Plate V, is shown the normal type of 8-celled teleost

blastoderm. It is formed by two furrows nearly parallel to the first

and perpendicular to the second plane of segmentation, dividing such

a form as fig. 4, Plate V, into eight blastomeres. In this blasto-
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derm, and in nearly all others of this and the next stage, a considera-

ble elongation is noticeable.

Figs. 8 and 9, Plate V, show variations of this normal type, which

are more common than the type itself, but are easily referable to it.

Fig. 39, Plate VII, shows a section of fig. 7, Plate V, in the plane c^h.

In it one of the two central cells is completely cut out of the proto-

plasm, while at the inner end of the cell wall, parti}' cutting out the

other cell, there is a little split, which in sections nearer the center will

push a short distance to the left, but on the right will extend clea7'

across, completely cutting out the cell and extending the segmentation

cavity {s. c). The Uwer of protoplasm with 3^olk marked c. p. is the

central periblast, and the cavity above it is the segmentation cavity.

This, however, is not the first appearance of either, since a section

in the plane «-5, in fig. 4, Plate V, would show both. I regret that

I have not been able to find such a section. The outer periblast

never shows the periblastic ridge figured by Wilson (1891) for

Serranus. Fig. 40, Plate VII, is through the plane a-b of fig. 16,

Plate VI, a normal sixteen-celled stage, but it will show the state of

things in the plane c-d through fig. 7, Plate V. In this part of the

normal blastoderm of this stage, the central cells are separated from

the periblast by a large segmentation cavity, which extends for a

short distance under the peripheral cells, in this case the end cells

of tig. 7, Plate V.

Fig. 41, Plate VII, is a section at right angles to the long axis of a

Dlastoderm, similar to fig. 7, Plate V, Here the two cells are separated

from each other by a wide segmentation cavity {s. c.) roofed over by

a protoplasmic bridge [p. h.) connecting the two blastomeres. A thin

split extends for some distance under each cell and partiall}' separates

it from the central periblast {e. p.), which is heavily laden with j'olk

in its lower parts. Such protoplasmic bridges as the one shown here

are not uncommon in this and the next stage. All that can be said of

their origin is that they have been left behind when the cells were

cut out of the protoplasm. Structures similar to this would be found

by making sections at right angles to the long axes of figs. 8 and 9,

Plate V. So far as I know, these protoplasmic bridges have not been

figured and described before.

The periblast never comes away freely from the yolk, but is so

obscured with fragments of this latter that it has in all cases been

drawn semi-diagraramatically, the general course of the break only

being followed.

Fig. 10, Plate V, shows a type of eight-celled blastoderm far more
common in the pipefish than the preceding. In this the plane of the

third furrow shifts until it becomes equatorial and cuts off four some-

what smaller blastomeres from four underlying larger ones. Hen-

neguy (1888, fig. 39) shows a blastoderm for the trout which is almost
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an exact counterpart of this. A section through this blastoderm in

the phine a-h reveals the structure shown in hg. 42, Plate VII. Here

the two central cells stand above the basal ones, with the line of

demarkation on the right especially sharp. The segmentation cavity

(.V. e.) and the central periblast {c JJ.) are both ver}' much reduced.

Another very common form of eight-celled blastoderm is shown in

tig. 11, Plate V. Here there are six cells below and two above. This

is evidenth' a derivative of a six-celled stage frequently met with, in

which two of the blastomeres of fig. 4, Plate V, divide by vertical fur-

rows, the other two cells undergoing no change. Later, however, a

division of these in a horizontal plane would give the structure shown

in fig. 11. Variations of this type are frequently due to the shifting

of this pair of upper cells. Such a divergence is shown in fig. 12,

Plate V, whei-e these two cells reduced in size are shifted to one end of

the longer axis of the ])lastoderm. Sometimes these two cells are

placed parallel to the main axis, l)ut over one of the central lateral cells.

Again they may be shifted to lie at right angles to the long axis, over

one of the furrows separating two lateral cells, so that one cell is at

the edge of the 'blastoderm. In order not to multiply figures there is

given only one drawing of sections from such l)lastoderms. Fig. 43,

Plate VIII, is a section through such a structure as fig. 12, Plate V, in

the plane (/-I. Here one central cell is very much higher than any of

the other cells. The other central cell is completely cut out of the pro-

toplasm and is roofed over by a protoplasmic bridge extending from the

high cell to the left outer cell. Following the sections to one side of

this, the bridge and the cell under it are found to unite. They would

thus seem to have been split apart from the same mass of protoplasm.

Another eight-celled blastoderm, quite as common as either of the

foregoing, is represented in fig. 13, Plate VI. Here one cell has, by

an equatorial furrow, become cut out to lie slightly above the rest.

The right side of the structure is normal, save that the third cell is

slightly flattened at its inner edge by contact witli this central cell.

As in the preceding case, so here there may be variations in the

position of this high level cell. It may lie in the center, at the edge,

or at any intermediate position on the blastoderm. A section through

the long axis of fig. 13 would give a structure essentially like that

shown in fig. 43, Plate VIII, omitting the protoplasmic bridge. Klein

(1872, figs. 5 and 6, Plate XVI) shows essentially the same structures

in the same stage of the trout germ, as does Henneguy (1888) in his

fig. 38, Plate XVII.

Fig. 14, Plate VI, is a seven-celled form, in which an unmistakable

equatorial furrow has cut off three upper from four lower cells, of

which three are very large. A view of this blastoderm from below is

shown in the next figure (fig. 15). Here the two meridional furrows

show quite clearly, but there is no trace of the third or equatorial

Proc. N. M. vol. xxix—05 31
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furrow. The segmentation cavity (.v. e.) is so small as to be almost

negligible. Unfortunately, no section of this figure can be given, but

a comparison between it and tig. 4'2, Plate VII, will make clear its

internal make-up.

These nine figures of the eight-celled stage have been introduced to

show (1), the great irregularities which enter into the segiuentation of

the pipefish egg at this stage: {'A), that these all result from the posi-

tion of the third furrow, which, ordinarily meridional and parallel to

the first and perpendicular to the second plane of division, here

becomes equatorial, and (3), that the irregularities thus resulting may
l)e reduced to four types, which may be traced to the very close of

segmentation. In order to estal)lish definitely these points, a table is

given showing the relative numbers of the different kinds of eight-

celled blastomeres which have been counted.

From these eight-celled blastomeres are derived four types of seg-

mentation which persist to the close of segmentation. From figs. 7,

8, and 9 come two t3'pes of flat structures; from figs. lU, 11, 13 (with

the eighth cell in center) there comes a high-arched type of blasto-

derm, and from figs. 12 and 13 (with the eighth cell at one end) a

type of blastoderm thick at one end and tapering toward the other.

These structures will l)e more clearly shown in the next section.

Table sliowiiKj relattre numbers^ of bhistodeniis for each fi/j/e of the eiglit-ce/led xtai/e of the

Plpefifih egg.

[Types referable to figures on Plates V and VI.]

Killed in—

Perenyi . . .

.

Formalin . .

.

Perenyi . .

.

Formalin . .

.

Do
Sub-acetic .

.

Perenyi

Total.

Lot.
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formed by each of the cells in tigs. T, 8, or 9, Plate V, dividing into

two. In tig. If) all the cells save one are practically on the same level,

or at most with a gentle curve across the upper surface. In tig. 17,

the blastomeres are arranged more irregularly. Fig. -10, Plate VII, is

a section in the plane a—h of a l)lastoderm like tig. 1(3, Plate VI, pre-

paring to divide into thirty-two cells. Th(> two central cells will

divide to form two surface and two interior cells, while the outer cells

will each divide into two cells, both on the surface. This is shown

l)y the position of the centrosomes. The cells form a gentle arch

roofing over a considerable segmentation cavity. The planes of seg-

mentation are dilated at their outer ends into vesicles which are cov-

ered ])y thin protoplasmic sheets or bridges. Fig. 44, Plate VIII, is a

section of some such structure as tig. 17, Plate VI, in the plane a—h.

Some blastoderms of this stage have been found in which the four or

five cells were not cut off from the basal periblast. l)ut these are too

infrequent and too little understood to be reproduced here. Fusari

(1890) has figured a section like this for Cri-ttieeps, a goby.

In fig. 45, Plate VIII, there is shown a section of a fiat-topped abrupt-

edged sixteen-celled blastoderm of a type which persists till the prep-

aration for invagination })egins. What the appearance of such a

blastoderm in surface view would be I can not say; probably it would

in no wise differ from fig. 16, Plate VI. The essential difference between

figs. 44 and 45, Plate VIII, is the circular groove sharply marking off'

the outer periblast (f^. j>.) in the latter. Possibly these figures are

derivatives of the one-celled stages shown in figs. 28 and 32, Plate

VII. In tig. 45, Plate VIII, there is a large segmentation cavity

and a volk-laden periblast. The dotted lines show where the outer

periblast has been torn away. Note the large dilatation at the outer

end of the right furrow and the protoplasmic bridge covering it.

Fig. 18, Plate VI, is a derivative of some such forms as figs. 10,

11, 13, and 14. It is arched, but the crest of the arch is not in the

center but to one side, and the cells lie in two if not three levels. A
section through an almost identical form (in the plane a— b) is shown in

fig. 40, Plate VIII, and makes clear its sloping outline and its two

excentrically placed high cells. It has one interior cell, which in the

next section is clear of the central periblast (c. y^.), and has probably

originated by the horizontal division of an outer cell.

Fig. 19, Plate VI, shows a modification of the arched type. Its six-

teen cells are in two layers and the seven upper ones are on an approxi-

mate level. Fig. 47, Plate VIII. is a section through some such blasto-

derm as the aliove. Its surface slopes gently and the left peripheral

cell projects over the outer periblast (o. p.). This latter phenomenon

will be found frequently in later stages. Vacuoles are found in two

of the division walls.

The high-arched type of sixteen-celled blastoderm is shown in
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tig. 20, Plate VI. Tliis is probably a descendant of a blastoderm like

fig. 14, on the same ]>late. No description of it is needed, beyond

calling attention to the fact that the live upper cells are cut out by an

equatorial furrow. This is seen by referring to fig. 21, which is a

ventral view of the same blastoderm. Here only five of the vertical

planes seen from above cut all the way through. The ones marked o

in tig. 20 have not reached the base, l^'he small segmentation cavity

{s. c.) recalls that of lig. 15. Let us compare with this the next,

fig. 22, which is a view from below of a similar high-piled sixteen-

celled stage. Here there are nine basal cells resting on the yolk,

six in the second tier, and a central one forming the keystone of

the arch, the whole inclosing a spacious segmentation cavity. Barring

the fact that the segmentation cavity (.y. c.) extends under the marginal

cells, tig. 48, Plate VIII, may be given as a section through tig. 22 in

any vertical plane passing through the keystone cell. The central cell

has not yet completely cut itself otf from its neighbor to the right, and

the cell to the left has a resting nucleus curiously elongated.

There have now been tigured and described in surface views and

sections, such sixteen-celled structures as may be considered typical

for the pipetish. Of these, two are sutiiciently like the usual teleost

form as to be called normal, but a great majority, fully 90 per

cent of those studied, are like tigs. 18, 19, and 20, Plate VI. In this

connection Hertwig's statement (Handbuch, pp. 64.5-64()), with refer-

ence to the fourth segmentation and formation of the sixteen-celled

stage, is of interest. He says: "The end result is everywhere the

same, a ' checkerboard-like ' arrangement of sixteen blastomeres, four

in the center, and a circle of twelve marginal cells.'' How untrue this

is for the pipetish, a glance at the tigures given and at the table shown

on page 478, will demonstrate.

EQl'ATORIAL PLANE OF SEGMENTATION.

All investigators are agreed as to the homology between the first

and second furrows in teleost and am[)hibian eggs, but whether or

not the third furrows coi"i"espond is a ver}' del)ated question.

Hotfmaiui (1881) tigures and descri))es in pelagic fish eggs the tirst

segmentation as ecjuatorial. dividing germ from periblast; but later

(1888), he acknowledges his error and declares that in Sdlnia the third

furrow is equatorial. Ziegler says that the third furrow in the sal-

mon and trout is equatorial and divides eight upper from eight lower

cells, the latter not l)eing as vet marked otf from a periblast. Rauber

(1883) made a careful study of the subject based on the well-known

fact that the fourth amphibian furrow in a great many cases is not

truly meridional but avoids the polo and forms many structures like

figs. 7 and 9, Plate V. He concludi's that the tirst <-quator'ial furrow

of the frog has been lost in the Teleost, and homologizes the third
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teleostean with the fourth (pole-av^oiding, meridional) furrow of the

frog-. For this interpretation of Rauber see Wilson (1891, pp. 211-i^l5).

Agassiz and Whitman (1S85) think that the amphibian equatorial

furrow has l)ecome vertical in the Teleost, and that the horizontal

division of the four central cells of the sixteen-celled stage into four

outer and four inner lying cells is the tirst equatorial segmentation.

With this latter statement Kopsch (1901), from his work on Brloiic, is

in full accorel. Brook (18ST) describes, from sections of herring-

eggs (Plate XIII, tig. 9), ati e({uatorial segmentation separating the

four blastomeres from the pei-il)last. List (1887, Plate XXXI, tigs. 1

and 5) tinds the second furrow in (^i-rn/fohrux to be equatorial, and

says that Kupfi'er found the same in the herring. In Crist Icej>><^

Fusari (1890, tigs. 1 and 5, Plates I and III) hnds that in the sixteen-

celled stage, all the cells are united at the base, but the next division

sets sixteen central cells free from the yolk and from sixteen periph-

eral cells. This he calls the equatorial division. Wilson (1891, p.

215) agrees with Rauber (see above). Samassa (1896), in the segmen-

tation of Salmonoids, tinds as a rule that an equatorial division follows

the eight-celled stage, although it sometuues comes earlier.

a h e a r f

Fii;. 2.

—

Kggs of the Tritons ix thk eight-cei.led stage. (After Groxross.)

An equatorial segmentation has been pointed out in certain eight-

celled blastoderms of S!j>ho.stoiiia^ and this gives them a very decided

resemblance to the upper surface of dividing amphibian eggs.

Gronross (1890) (see Hertwig's Handbuch) gives a series of hgures

for the eggs of Tritons to which the tigures above noted show very

striking resemblances. The Tritons have eggs with relatively large

amounts of yolk and in them the segmentation approaches the mero-

blastic condition. The text figure reproduces some of the more strik-

ing forms to which reference will be made. The resemblance is so

striking that no extended comparison is called for. With Gronross's

fig. a., compare fig. 10, Plate V, and also Henneguy's (1888) fig. 39.

They are almost identical. For a figure which almost duplicates his

figs, h and c, see fig. 13 on the next plate. Among drawings not

included in the plates is one almost identical with his fig. d. Again,

figs, e and f are very similar to fig. 9. The comparison might be

extended further, l)ut this is sutficient to show the very striking simi-

larity between these two forms. That we have here an analogous

segmentation is beyond question. The segmentation in the pipefish
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egg- in the l)hist()d(M-ni.s in question is equatorial or at least approaches

very close thereto, and it seems hardly going too far to say that such

pipefish blastoderms as tigs. 10, 11, 1-1, 18, 20, there? is a reversion to a

tj'pe of segmentation essentially like that of Amphibia.

thirty-t\v(>-cellp:d stage.

Normal types of this stage, as shown in tig. 23, Plate VI, were found

to make up about 30 per cent of one lot of eggs, and were noted spar-

ingh^ in all others. Fig. 23 is plainly a derivative of forms like figs.

1() and IT, and, while it may be called normal, is noticeably diti'erent

from Wilson's tigures of the same stage for Serranus (tigs. 6, 8, 9,

and 10). No section of this stage will be given. Its internal struc-

ture will l)e made clear by reference to tig. 40, Plate VII, a sixteen-

celled blastoderm ready to divide into thirty-two. The two central

cells will divide horizontally, the two lateral ones by an oblique plane

resulting in six surface and two interior cells. (Compare Wilson's

fig. 18.)

Fig. 4tt, Plate VIII, is a section from a flat-topped abrupt-edged blas-

toderm, drawn with the same magnitication as the others. It serves

to show the inequalities in the size of the blastoderms. The peri-

pheral cells are very nuich flattened above, though retaining their

rounded forms ])elow. To the right the sectioji cuts the point of a

sixth cell. The segmentation cavity {s. c.) is partially fllled with

cells. The larger and lower cell seems to have been cut ofl' from the

central periblast {c. p.), from which it is separated by a cell wall so

delicate that the oil inunersion oidy will detect it. It is like the peri-

blast in that its periphery contains many yolk granules.

Fig. 24, Plate VI, is an arched type, with the highest point rather

nearer the lower side. The twenty-seven outer cells are in three

tiers, and while the second is pretty" sharph" marked ofl' from the flrst

there is but little difi'erence in level between it and the third tier.

There is here noticeable a symmetry comparable to that in flgs. 7 and

8. The plane 1—1 in all probability represents the flrst, 2—2 the sec-

ond line of division referable to flg. 4.

A central section through tig. 24 in the plane a—h is shown in flg.

50, Plate VIII. The peripheral cells form an arch with the highest

point slightly to one side, and inclose a segmentation cavity which is

almost filled with cells. The two smaller cells have been cut ofl' from

the yjeripheral ones, the larger probably from one of its fellows. The
periblast is thick and yolky. A more pronounced large-ended type

is fig. 51. Here the segmentation cavity is somew^hat eccentric, and,

as in the preceding, the thick end ovei'hangs the base. The spacious

segmentation cavity (.v. c.) contains one cell which abuts on a curious

tongue of protoplasm from a partially segmented region on the left.

Fig, 25, Plate VI, is a typical high-piled blastoderm, whose cells are
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arranged in three laj^er.s, lis highest cell is slightl}' eccentrically

placed, and one of the axes of the blastoderm is somewhat longer

than the other. Fig. 52, Plate VIII, is a central section through a

similar but slighth' older blastoderm. The marginal cells are sharply

marked ofl' from the outer periblast {<>. ]>.). The arch is high and

round. On the left, two cells ai-e imperfectly separated, and a tongue

of protoplasm, from Avhich a cell has been cut off, projects into the

large segmentation cavit}'. The periblast, torn otf at the right, is in

the center reduced to a mere film of protoplasm with much 3'olk

adiierent })elow, thus giving it the breadth as drawn.

Fig. 53 shows a structure by no means uncommon in the egg of

Slphontonid. It is a thirty-two-celled stage in which no periblast has

yet been formed. The cells are in two layers, the long cell on the

upper right is nearly ready to divide, and underneath the whole is a

thick layer of protoplasm in which three vertical cell walls extend

downward and are lost. Later transverse walls will appear and cut

these cells out of the syncytium, finally leaving a periblast layer

below. There is a very small segmentation cavity (.s. c.) and the large

cell to the right has a vacuole (v.). Ziegler (1882, fig. 2) figures an

almost identical structure for the salmon. Kowalewski (1886, figs. 1

and 2) portra3"S essentially the same conditions in the goldfish. Hoff-

mann (1888, figs. 6 and *J, especiall}') describes a similar structure in

the salmon germ. And latest of all His (1898, figs. 7 and 10) confirms

the figures and descriptions of the earlier workers on the Salmonoids.

Fig. 26, Plate VI, is a very interesting divided blastodei'm of this

stage with eighteen cells in one division and fourteen in the other.

Such structures have been met wnth occasionally in stages of from

sixteen to sixty-four cells, but especially a])Ound in the eggs from one

fish. Out of twenty of these eggs killed in picro-acetic, five were like

the one figured. That these wei'e not artefacts is shown ))y the fact

that eggs of the same lot killed in formalin also contained divided

blastoderms, the numbers of which were unfortunately not noted.

In each division a segmentation cavity exists, and the line of separa-

tion is broad and definite down to the periblast. These points are

brought out very definitely in fig. 5-1, Plate VIII, a section through a

similar but older blastoderm. In the left half there is a small segmen-

tation cavity (.v. c. ); on the right, however, there is none. There is

no pei-iblast. Cells have been cut out of the mass of protoplasm,

leaving a thick germ basis in which are found vertical cell walls and

a number of vacuoles (/'.), and which is filled below with fragments of

yolk. Fig. 55, Plate IX, is a divided sixty-four-celled stage of the

thick-ended type. The furrow between the two parts is here not so

wide. In other blastoderms this may swell out to a vesicle at the

bottom or be reduced to a mere line, as in the two-celled stages above.

There is a segmentation cavity in each portion^ but there is no distinct
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periblast, the basal layer of protoplasm being thick with a large vacu-

ole and full of ,yolk in its lower part. In some cases, where the plane

of separation is reduced to a line, the cells are drawn out into long

points toward the base as if a fine thread, used to separate the parts,

had elongated the cells downward.
The only reference to such peculiar conditions as shown in these

fig-ures is found in a short section on Coregonus in Ej'cleshymer's

paper on Amblystoma (1895, fig. 35 and others). This writer thinks,

however, that these divided blastoderms do not result in double

embryos. The same seems to hold true for the pipefishes of Beaufort,

for although thousands of eggs and larva? and hundreds of adults,

alive or preserved, have been examined, only two apparent cases of

deformation have been found b}' the writer. The literature of these

fishes contains but few references to abnormalities. M. Malm (1862)

describes a SyngnathuK with two caudals. Ryder (1884) reports a

>Si/ngnat/tu« with two anals. However, Rathke (1837) reports in the

Syngnathida? of the Black Sea many abnormalities of the snout, eyes,

and tail, duo. he thinks, to retardation of development.

A fair example of the late stages of segmentation is shown in

fig. 27, Plate VI. Here the thirty-eight cells are in three tiers, with

one cell high alcove all. There is an elongation in one axis, possibly

a derivation of the condition found in the eight-celled stage, and a

curiousl}' regular arrangement of certain cells. On the whole, how-
ever, the segmentation is very irregular, and it becomes more so later;

finally all trace of symmetr}^ is lost, and the blastoderms become
almost circular in outline. No surface views of later stages will be

given, since, as the cells grow smaller, the blastoderms approach more
and more the ordinary teleostean form.

STAGE OF SIXTY-FOUR CELLS.

Artificial fertilization being impossible in Slphodonta^ one can not

divide late material into stages by hours, and the greatly var3ang

shapes of the blastoderms make it impracticable to classif}' sections

by the number of rows of cells in each, as some writers do, so it

becomes necessarj- to devise an arbitrary scheme. This scheme is to

count the peripheral cells in the central section of a blastoderm, then,

assuming a like number in a section at right angles to this, by squai'ing

this number the approximate number of surface cells is found. The
size of the cells serves as a check to this.

Fig. 5«), Plate IX, with eight peripheral cells, is from a normal type

of the sixty-four celled stage. The central periblast (c'.y>.) is thick

and yolky, and at the right is a cell not yet cut off from it. The
segmentation cavity (.s-. c.) is filled with cells, some of which are ready

to divide.

Fig. 57 is derived from a flat ])lastoderm of the preceding stage,

and, by comparison with figs. 45 and 47, Plate VIII, is seen to have

1
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undergone considerable division in horizontal planes, as is shown b}'

the number of cells tilling the segmentation cavity. The large nuclei

are in the spireme stage, and in the left marginal cell there are two

large vacuoles.

The high-arched type of this stage is shown in fig. 58, a derivative

of a structure like tig. 58, Plate Vlll. The surface falls steeply into

the outer periblast {<>. />.), the cells are all rounded and have small

nuclei. Very interesting are the two cells which are incompletely cut

off from the central periblast [e. p.). Scattered yolk granules are

found in some of the cells. The mitotic figures indicate that division

into the next stage has begun.

In fig. 59 we have an example of the thick-ended type. The section

is slightly to one side of the center, and shows one cell just free and

another not yet cut out from the thick yolky periblast. Note the vacu-

oles which help to delimit cells. In the central section the small segmen-

tation cavity {s. c.) becomes somewhat larger. The outer cells are

flattened on the exterior, and the whole structure is very like fig. 55.

STAGE OF ONE-HUNDRED-TWENTY-EIGHT SURFACE CELLS.

The normal gently arched type is represented in tig. 60, a nearly

central section of a blastoderm of this stage. The central periblast

(c.jk) is here thick and fairly well delimited from the 3'olk below. Of
especial interest are the cells in the act of being cut out of it into the

segmentation cavitv. Very notal)le is the agency of vacuoles (v.) in

this process. The cell next to the right marginal cell has in its lower

part a nucleus, the first met with in the periblast region.

Fig. 61 is an example of the fiat-arched type. The central periph-

eral cells, like those of the preceding stage, have undergone more
division than their fellows. The periblast at the left is reduced to a

mere line; at the right it is thicker and so tilled with yolk that one

can tind no line of separation save where the whole has come away
from the yolk.

The round-arched type finds a good illustration in fig. 62. There
are three points of interest in this section: the presence of vacuoles,

which help to separate the right marginal cell from the ^^Rand;"' the

cell near the center still adherent to the central periblast, and. with its

neighbors, having some yolk particles in it; and two pairs of neigh-

boring cells with spindles at right angles to each other. These last

illustrate the exceedingly irregular segmentation in the pipefish Qgg.

Fig. 63 is a nearly central section through a blastoderm intermedi-

ate between the normal and the thick-ended types. It is sharply

marked off from the outer periblast, which it overhangs on the right.

The segmentation cavity is reduced to the interstices between the

cells. All alo g the germ basis, in all the sections, cells are being-

cut out and the periblast la3^er left behind. An especially interesting



480 PRocEEDiyas of the national museum.

case of this is found in the very center. Some cells show mitotic

figures, and in others tliere are beside the nuclei small solidl}^ staining

round bodies of unknown function.

Fig. 64, derived from tig. 59, is a line example of its type. It is very

flat and the segmentation cavity is very much reduced. The periblast,

perfectly free from yolk and as distinct below as above, has a layer of

cells cut out of it and at the left a nucleus under the marginal cell and

clearly derived from it. At one point near the center the periblast is

reduced to a mere line. This figure, which is typical for the whole

blastoderm, is remarkably like His's (1898) flg. 10 for the brook trout.

STAGE OP TWO-HUNDRED-FIFTY-SIX SX'RFACE CELLS.

The normal type blastoderm of this stage is shown in iig. 65. The
cells lying near the upper surface are considerably smaller than those

in the lower parts nearer the periblast. To right and left are furrows

with dilatations helping to cut cells out of the periblast, and at the

center are cells nearlj^ free from it.

Fig. 66 is plainlj^ a derivative of fig. 63 in its general outline and in

the reentrant angles which separate its outer periblast {o. p.) from the

marginal cells. The periblast is somewhat sunken in the yolk and free

from cells throughout the whole blastoderm. The segmentation cavity

is, because of this depression, large and is only partly filled with cells.

Neighboring sections show the upper surface to be as flat as that in

fig-61.

The third type is shown in fig. 67 from a nearly central section.

There is a very noticeable difference in the size of the blastomeres,

some being fully three times as large as others. Here again are cells

being cut out of the basal periblast. They are in all stages from

rounded buds to a completely cut-out cell. Neighboring sections show
muclei in each of these. At the right are two cells connected by a

stout protoplasmic bridge.

Fig. 68, Plate X, is a good example of the rounded type. The
spacious segmentation cavity is loosely filled with rounded cells. The
periblast is throughout the blastoderm in the form of two thick pads

in the '"''Rand'''' region, but in the center it is very thin and obscured

with yolk. Nowhere in the whole blastoderm are cells being budded

off' from it. In the peripheral cells there are, even in this advanced

stage, two cases of protoplasmic bridges.

A nearly horizontal section through such a blastoderm as fig. 68 is

shown in fig. 69. This is introduced to show the arrangement of cells

in horizontal plane. There is here a closer aggregation of cells to

the periphery, the inner row being a derivative of the outer, while in

the center the cells are more scattering.

Fig. TO is from a blastoderm intermediate between those from which

figs. 65 and 67, Plate IX, are taken. Neighboring sections are more



NO. 1431. BREEDING HABITS AXD EGG OF PIPEFTfiTI—GJDGER. 487

like tig'. 65. Some of the outer cells show a teiideney to elongate and

are somewhat smaller than the interior ones. Both marginal pads

are nucleated, and in one a cell wall is cutting downward. While the

peril)last has cells resting on it and even depressing it, nowhere in the

blastoderm is there any evidence that they have been budded oli'.

ST.\GE WITH KIVE-HUNDRED-TWEI.VE CELLS ON THE SURFACE.

Fig. 71, the normal type, is very similar to the preceding figure.

Here the cells are pretty uniform in size, and those on the surface are

noticeably elongated, some being di-awn out in tine thread-like con-

nections—the beginning of the ^''DeckscJuc/if^ of the Germans. kSome

of the nuclei are in process of division by mitosis, but the majority

stain solidly. The outer thickenings of the periblast are nucleated,

the ba.sal portion is thin, yolky, and totally devoid of either nuclei or

cells.

The rounded type is finely shown in fig. 72. The surface cells are

slightly flattened and only occasionally pointed, and one on the right

is l)inucleate. The blastomeres are by no means uniform in size, and

on the right is a giant cell with a proportionate nucleus. All the

nuclei stain solidly. The periblast is very thick, and, while laden with

3'olk fragments, is fairly distinct below. There are two nuclei in the

periblast. One is in a thickening out of which a cell will probably be

formed. Near })y are cells which seem to have been recently cut out.

Fig. 73 is an excellent illustration of the flat type. The blastomeres

are very uniform in size and distribution, and are especially notewor-

thy for the large number of dividing nuclei, with spindles at all angles.

The chief interest, however, centers in the periblast, which is thick

and possesses many yolk granules, but is perfectly distinct. In it to

the right is a nucleus dividing by mitosis with a spindle considerably

longer than those in the blastomeres. On the left the section cuts

through a chromatin bundle at right angles to the spindle. At the

extreme left is found, for the first time, a nucleus in the outer peri-

blast. The central periblast in this blastoderm is very rich in nuclei

dividing by mitosis. A cursor}^ examination showed one vertical and
eight horizontal ones. Another blastoderm, of the same lot and

stage, contains, in its periblast, thirty-three oblique spindles at all

angles from nearl}- vertical to nearly horizontal, twenty -nine lying

horizontally, and seven standing in a vertical position. In all, sixty-

nine spindles were counted (none twice). There are a very few solidly

staining nuclei, but a great number are cut, as above, through the

chromatin masses, and these are not counted. There can l)e no doubt

that the spindles stand in all positions.

The last type of this stage is tig. 74. The cells are not uniform in

size, and many are twice as large as the small ones. Most of the

nuclei stain solidly, but some contain spindles. Two binucleate cells
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are present, the one in the periphery being- very large. This con-

dition is far from rare in this and later stages. Some thirty cases

have been particularly noted. The periblast is very thick, yolky, and

distinct. It contains several nuclei, and a cell is either being cut out

of or is in process of uniting with the periblast. In other sections

similar conditions are found. The reentrant angle, between the outer

periblast and the ''•Rand'^ in this and tig. 78, recalls the like in figs. 63

and m, Plate IX, and fig. 47, Plate VIII, and in His's figures for the

Salmonoids referred to above.

STAGE OF ONE THOUSAND-TWENTY-FOUR SURFACE CELLS.

Fig. 75 represents the normal type and presents several points of

interest. The surface cells show a considera})le flattening, and adjacent

to them are other cells with their bases generally at right angles to

the former, making the outer layer in places two cells thick. The

inner cells show a tendency to run together in threes and fours. The

chief interest, however, centers in the periblast. This is notably free

from yolk and is drawn exactly as it appears. Nuclei are scattered

very freely throughout its entire extent in all sections, and nearly

surround the large vacuole to the right of the center. At the left a

large cell, which has recently been cut out of the '' Band,^'' is dividing

by mitosis. A large number of cells rest on and -mdent the periblast,

and are either being cut out of or added to this layer. The close jux-

taposition of these cells to nuclei in the periblast would seem to lead

to the former conclusion.

The second type is represented in fig. 76, which, judging by the

number of cells in the periphery and by their size, is from a blastoderm

slightly younger than the preceding. The periblast is sunken deeply

into the yolk, and has thus nearly doubled the segmentation cavity,

which is sparingly filled with scattered cells. The thick periblast is

so obscured with yolk that no nuclei could be found. It is here free

from cells, but nearby sections show a condition in this respect like

the preceding figure. In the ''Bechckicht,'" near the center, is a

binucleate cell, while its neighbor has a spindle.

Fig. 77 is from a rounded blastoderm of about the same stage as the

preceding. A ''Dechschichf can hardly be spoken of here, for the

outer cells are nearly all round. The segmentation cavity is reduced

to the small interstices between the cells. The greatly thickened peri-

blast is full of large vacuoles, and abounds in nuclei in all the sections,

and near the center seems to be budding off cells. In the left '^Rand^''

there is a mitotic figure fully twice as large as any in the blastomeres.

No better illustration of the lens-shaped blastoderm so characteristic

of late Teleost segmentation than fig. 78 can be given. It probably

has been derived from a form like the preceding by the pressure of

the cells against the eggshell, causing the periblast to be depressed.
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Thus the segmentation cavity has been enlarged and the cells are more

scattered than in the preceding. The cells are grouped in twos,

threes, and fours. The thick periblast has several nuclei in the rest-

ing condition. There is a well defined '"epidermic stratum," as the

English writers term the outer layer of cells.

Fig. 79 represents the last type of this stage, and need detain us

but for a few moments. Its outer cells are flattened and unequal in

size, and the interior cells are the largest of all. The periblast is very

thick, 3'olky, and indented from below by large vacuoles. On the

left a large cell has been cut out of the ''^Rmid^'' and at the right a cell

indents the perildast, while in the center cells seem to be in process

of formation from the basal layer. This blastoderm is closelv related

to that illustrated in section by tig. 74.

Fio-. SO is a horizontal section through some such blastoderm as

that illustrated in vertical section in tig. 78, Plate X. It shows the

loose arrangement of the interior cells, and the drawn out cells of the

'''Dccl'incJiicht."' This was broken at several points in the process of

sectioning.

L.\TEST STAGES OF SEGMENTATION.

From this time on it is not profitable and is hardly possible to

follow the segmentation, but some figures may be introduced to show

the course of development.

Fig. SI, Plate XI, is probably a descendant of a form like fig. 70,

Plate X. There is an '' eindermic stratum,*" the cells are loosely

scattered in the large segmentation cavity. The periblast is quite dis-

tinct, free from yolk, and has a good many nuclei. Just across the

border from one of these nuclei is a cell, in another place a cell lies in

a depression in the periblast.

Fig. 82 is another type with '''Decksc/iic/tt^"' with cells fairly closel}^

crowded in the segmentation cavit}^, and with a very thin periblast

out of which cells are being budded or into which they lose them-

.selves. At one or two places the periblast is reduced to the thickness

of a cell wall, and in neigh])oring sections nuclei abound in it. In the

left outer periblast two tripolar spindles are found. These have been

noticed occasionally in other sections.

Fig. 83 is the typical Teleost late lens-shaped blastoderm. It closely

resembles Fusari's (1890) fig. 9 for C?'isticeps, and is almost a duplicate

of Samassa's (1890) fig. 3 for the salmon in corresponding stages.

The depression of the blastoderm into the yolk is probably due to

pressure against the eggshell. In the highest part of the epidermic

stratum is a very large cell, and in the right '""Rand'''' a giant nucleus,

which is separated from the neighboring cell by hardly more than the

cell wall. At the left a cell has been cut out of the '''Rand.'''' The thin

periblast has resting on it many cells, neither the origin nor the fate

of which can safely be passed upon.
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EARLY STAGES PBEPARATORY TO INVAGINATION.

Fig. 84 is a normal U'pe in which the cells are beginning to move
away from the peribla.st, to crowd together in the upper part of the

blastoderm, and to leave a subgerminal cavity (,s, g. e.) between them
and the periblast. The line marked ,/' is, in this and the following

sections, the lower limit of the cells. The outermost cells of the blasto-

derm have flattened until the}' make a very thin skin-like la3^er. The
periblast is comparatively free from 3^olk granules and is here drawn
after nature instead of semi-diagrammatically.

The second type is represented in tig. 85. The cells are densely

crowded, the periblast depressed, and the subgerminal cavity {s. g. c.)

is very large. The periblast is very thick and yolk-laden, and so

heavily stained that onl}' one nucleus could be made out.

Fig. 86 illustrates the thick-ended tj^pe. In this section the cells

are not so closely crowded as in the preceding, but a distinct subger-

minal cavity is formed. The very distinct periblast contains many
large nuclei, and on the left is separated from the blastoderm by a

sharp reentrant angle. A very large binucleate cell is .shown, and

nearby two others are found. On the left is shown a cell of ordinary

size.

Fig. 87 represents the high-arched type like fig. 83, which has begun

to flatten out in preparation for the next stage. This flattening is

probably responsible for the small subgerminal cavity. The periblast

has many large nuclei. Two blastomeres shown indicate the size of

the cells at this stage.

LATE STAGES PREPARATORY TO INVAGINATION.

Of these only two will be shown. Fig. 88 is the normal teleost

structure for this stage. The cells are all closely crowded into a high-

arched band, having a large subgerminal cavity {s. g. c.) below. The
periblast is here filled with 3'olk and contains many flattened nuclei.

The blastoderm has begun to spread out over the yolk, and the section

in fig. 88 is 25 per cent longer than that in fig. 84.

Whether the slight difl'erence in shape of fig. 89 in comparison with

fig. 88 is due to contraction caused by the killing fluid or whether it

is due to descent from a form like fig. 86 would be hard to decide.

Possibly the latter idea is correct. The periblast is filled with yolk

fragments, and the nuclei are very much flattened.

VII. THE PERIBLAST.

The origin of this layer, together with man}' of its peculiarities of

structure, has been noted in the descriptions of the plates. It is not

my intention to go now into any extended discussion of its formation

and fate. However, it will be well to describe briefly the various
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modes of its formation in other Teleosts, and to show under which of

these cksses the pipefish egg falls, and finally to giv^e references to a

few of the more valuable papers on this subject.

In Teleosts the periblast layer seems to be formed after three types:

(1). In eggs, in which the tirst furrow cuts through to the yolk, the

periblast is formed by a thin protoplasmic sheet extending inward

from the '"'' Band.^' Henneguy (18S8, lig. 63) shows this very plainly

for the trout.

(2). In eggs, in which there is no layei" of oil drops under the germ-

disk, or those in whicli the protoplasmic mass separates sharply from

the yolk, the periblast is formed when the inner ends of the cells in

the four and eight celled stages are cut out and lifted from the under-

lying thin protoplasmic sheet. This is the mode of formation in Ser-

ranus (Wilson, 1801), Ctenolabrus (Agassiz and Whitman, 1885), and

Belone (Kopsch, 19U1).

(3). In eggs in which there is an imperfect separation of germ disk

and yolk, or in which there is a layer of oil drops under the blasto-

disk, the central periblast has a very peculiar mode of origin. Cells

are cut out of the protoplasmic disk in successive layers from above

downward and the central periblast is the renmant of blastodisk left

when this process has ended. The explanation for this is that the

protoplasm continues to flow out of the yolk into the germ disk until

segmentation has progressed some distance. Kupfl'er (1868) noticed

that the germ disk was not fully formed in a European Syngnathus

until after the four- celled stage. This formation for the central peri-

blast is described by most workers on the Salmonoids, notably by

Zeigler (1882), and Hoflmann (1888), for the salmon, and latest of all

by His (1898) for the salmon and trout. Kowalewski (1886) found

essentially the same formation in Cdrassius and I*(//(/acanthit.s.

The central periblast nuclei, in types 1 and 2, originate by divi-

sion of the ''Rand'''' nuclei and migrate centralwards in this layer.

In Type 3 they are the direct descendants of the segmentation

cells.

In Sijdio.sfo/ita forldpe there are found the two methods of central

periblast formation described in Types 2 and 3 above. In figs. 10,

45, 46, 47, 48, and 52 for the eight and sixteen-celled stages, there is

shown a mode of formation for the periblast which negatives the

idea that from it there could ever come any ""after-segmentation."

On the other hand, in figs. 53, 54, 55, 68, 59, 60, 61, and 62, the central

periblast is the protoplasmic remnant of the primary germ disk, left

after all the blastoderm cells have been cut out of it. It is well to

note here that a migration of nuclei into the marginal region and the

formation of a "wreath" by the disappearance of cell walls has,

because of the opacity of the Qg^^ not been seen in the pipefish.

Whether it takes place or not I can not say.
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The difficult (juestion, whether, in the egg of the pipehsh, cells are

budded oil' from the central periblast and added to the blastomeres,

can not here be taken up. However, this would seem to be a legiti-

mate consequence of such a mode of cell formation as that shown in

Type 3 above, and apparently finds conlirmation in hgs, 75, 77, 79,

and 82, in which a perfectly definite periblast laj^er has been formed.

If these figures are compared with His's (1898) tigs. 10 and 12, this

matter will be made clearer.

For a fuller discussion of the origin of the periblast and its nuclei,

and of the fate of the latter, the reader is referred to Brook (1887),

Kowalewski (1886), Hoffmann (1888), Fusari (1890), Berent (1896),

Zeigler (1887 and 1896), His (1898), and Hertwig (1903).

At this point, the work on the development of the pipefish will have

to rest. It has been the intention of the writer to carry it further, at

least to the closure of the blastopore, and for this purpose the sections

have been cut, but the difficulties met with have caused so many
delays that it has been impossible to complete it.

The Q,gg of the pipefish is very different from most other teleostean

eggs in the form of its segmentation and the dual origin of its peri-

blast, together with the "after-segmentation" of cells therefrom. So

marked are these differences that it seems proper to say that the

figures in this paper are representative of the sections of a thousand

or more eggs, obtained from thirt^^-three fishes during three summers.

The slides containing the sections from which these figures were

drawn have been presented to the U. S. National Museum.
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EXPLANATION OF PLATES.

MAGNIFICATION.

Fig. 1, Plate V, X 38; all other surface views X 73.

All sections X 114.

REFERENCE LETTERS USED IN THE FIGUEES.

a-b, c-d. Planes in which were cut sections shown in Plates VII and VIII.

b. Bud.

c. p. Central periblast.

d. h. ^^ Dis'que hulleu.r."

0. In fig. 20, furrows not visible in fig. 21.

0. p. Outer periblast.

]). b. Protoplasmic bridge.

s. c. Segmentation cavity,

s. g. c. Sub-germinal cavity.

V. Vacuole.

ves. Vesicle.

X. Lower limit of cells in figs. 84-88.

Plate V.

Fig. 1. Egg in shell, blastodisc resting on ''dlsque huileux" which covers the upper

third of the yolk.

2. Two-celled stage, blastomeres equal.

3. Two-celled stage, blastomeres unequal, vacuole in plane of division.

4. Four-celled stage, regular, segmentation cavity present.

5. Irregular 4-blastomere stage.

6. Four-blastomere stage, reniform, segmentation cavity absent.

7. Normal 8-celled blastoderm.

8. Eight-blastomere stage, slightly irregular.

9. Irregular 8-celled blastoderm.

10. Eight-celled blastoderm formed by equatorial furrow. Cells 4—4.

11. Irregular 8-celled blastoderm with equatorial furrow. Cells 2-6.

12. As above. Two upper cells smaller and shifted to one end.

Plate VI.

13. Irregular 8-celled blastoderm, with one cell in center.

14. Seven-celled blastoderm, equatorial furrow cutting off 3 upper cells.

15. View of same from below, vertical furrows only visible.

16. Normal 16-celled stage, cells on one level.

17. Normal 16-celled stage, central cells slightly raised.

18. Irregular 16-celled stage. Cells in two layers, blastoderm thicker at loyver

edge.

19. Irregular 16-celled blastoderm. Cells in two layers, blastoderm highest in

center.

20. Irregular 12-celled stage, derived from a form like fig. 14.

21. View of same blastoderm from below, showing small segmentation cavity.
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Fig. 22. View from below of a high-arched 16-celled stage, showing 9 cells in the

first tier, 6 in the second, and 1 keystone, together with the large seg-

mentation cavity.

23. Nearly normal 82-celled blastoderm.

24. Irregular 27-celled blastoderm. Cells in three tiers, blastoderm thickest at

lower edge.

25. Irregular 28-celled stage. Cells in three tiers, blastoderm highest in center.

26. Divided 32-celled blastoderm, 14 cells in smaller, 18 in larger division, both

resting on a common protoplasmic basis.

27. Later stage, with 38 cells, showing the growing irregularity of the segmenta-

tion.

Plate VII.

28. Section through germ disc, 5 hours in water. Below the dotted line yolk

and protoplasm are mixed.

29. Section through germ disc, 11 hours and 20 minutes in water, showing
formation of buds.

30. Section through germ disc 262 hours in water.

31. Section through germ disc 36-48 hours in pouch.

32. Section through center of 1-celled stage like fig. 1, Plate V.

33. Section through 2-celled stage. Protoplasmic fibrils at right angles to the

plane of the furrow.

34. Stage of 2 cells, section through a-h of fig. 2.

35. Irregular 2-celled stage, section through a-h of fig. 3, showing vesicle at

base of furrow.

36. Two-celled stage, furrow taking form of narrow cleft.

37. Furrow of 2-celled stage formed by breaking down of walls of vesicles

lying in a vertical series.

38. Horizontal section through 4-blastomere stage of fig. 4.

39. Stage of 8 cells, section through plane a-h of fig. 7.

40. Stage of 8 into 16 cells, section through c-d of fig. 7.

41. Eight-celled stage, section at right angles to long axis of such stages as figs.

7 and 8, showing protoplasmic bridge.

42. Stage of 8 cells, section in plane a-h of fig. 10.

Platk VIII.

43. Eight-celled stage, section through a-h of fig. 12 showing a protoplasmic

bridge.

44. Sixteen-celled stage, section in plane a-h of fig. 17.

45. Stage of 16 cells, section through plane a-h of fig. 16.

46. Stage of 16 cells, section in plane a-h of fig. 18.

47. Sixteen-celled stage, section through blastoderm like fig. 19.

48. High-arched 16-celled stage, section through l)lastoderm like fig. 22, with

large segmentation cavity.

49. Stage of 32 cells, section through a blastoderm like fig. 23.

50. vStage of 32 cells, high-arched tyi)e, section is through a-h of fig. 24.

51. Stage of 32 cells, thick-ended type with lai'ge segmentation cavity and thin

central periblast.

52. Stage of 32 cells, section through a high-arched blastoderm similar to fig. 25.

53. Thirty-two-celled stage. No penblast; two tiers of cells cut out of a solid

mass of protoplasm.

54. Divided 32- to 64-celled stage. No periblast; basal protoplasm thick, with

many vacuoles, and having cell walls cutting down into it.
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Fig. 55.

Plate IX.

Divided thick-ended 32 to 64-celled type of blastoderm. The spUt is here a

narrow vertical cleft. Cell walls are pushing into the hasal layer which

has large vacuoles.

56. Stage of 64 cells. Section through a normal or gently arche.l type. One

cell not yet free from central periblast.
^

57. Stage of 64 cells. Type with flat surface and aV)rupt edges. In uclei are very

large and in spireme stage.
., , ^ ,

58 Same stage. High-arched type. Cells still connected to periblast layer.

59^ Section through thick-ended blastoderm of 64-celled stage. No distinct cen-

tral periblast.
.

. . ,. ^

60. Stage of 128 surface cells. Normal type with 7 cells m process of formation

from basal layer of protoplasm.

61 Second type of 128-celle<l stage. Central periblast laden with yolk.

62" High-arched type of this stage. Mitotic spindles stand at all angles to each

other, and vacuoles aid in cutting out the cell to right.

63 Fourth type of 128-celled stage. Cells are being cut out ot the basal syncy-

tium, the -Rand- is separated from the outer periblast by a sharp re-en-

trant angle. Many of the darkly stained nuclei have beside them solidly

stained bodies of unknown function.

64 A section through another thick-ende.l blastoderm of this stage. There is

no central periblast; cells have been cut out of the syncytium

65 Normal tvpe of 256-celled stage. The nuclei all stain solidly, cells are being

cutoff from the periblast, the "AW/" is nucleated. This is the earliest

stage with nuclei in central periblast.
, , „ ,

66. Stage of 256 surface cells, second type. -Ramr sharply marke.l off trom

the outer periblast. ^u i ,coi

67. Same stage, third type, showing cells in process of formation in the basal

svncytium. _
Plate X.

68. High-arched type of this stage, with solidly stained nuclei-periblast wholly

free from cells.
.i i. f .k;^i, fl.r

69. Horizontal section through blastoderm of same stage as that ot ^^hIch fig.

68 is a vertical section.

70 Vertical section through blastoderm intermediate between figs. *^''>/indb7

7i: Stage of 512 surface cells, normal type. Surface cells show a notable elon-

gation, some forming "bridges."
. ,u^,„,^i^;

72. Hfgh-arched type of this stage. The cells are of unequal sizes, the nuclei

stain solidly, the periblast is nucleate.l and in process of budding off cells.

73 Same stage, flat-topped, abrupt-edged type. The "i^«»rf" is ot peculiar

tin mass while on the right a whole spindle is shown.

74. 512-celled stage, fourth type. -Rand- and thick perib ast nucleated.

Some cells with mitotic figures, but most nuclei stam solidly.

75 Stage of 1,024 cells on surface, normal type. Outer cells flattening to form

"-
an epid;rmic stratum which is at places two-layered. Many nudei and

vacuoles are found in the periblast, out ot which a number of cells are

76. SamTstage; second tyge. The periblast is sunken in ^^e yolk, ^^ th«

blastonu^res only sparingly fill the segmentation cavity thus enlarged.

The nuclei are in the spireme stage and a -Declschicht is preserit.

77. High-arched type of this stage. The thick periblast is vacuolated and has

a giant spindle at the left
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Fig. 78. Section froai a blastoderm like fig. 77, but with periblast deeply sunk in the

yolk, thus greatly enlarging the segmentation cavity.

79. 1,024-blastomere stage, fourth type. A. ^^DcckschicJd" is forming and the

periblast is giving rise to cells.

Plate XI.

80. Horizontal section tiirough a blastoderm of the same stage as fig. 78. Epi-

dermic stratum very definite and in part two-layered,

81. Late stage of segmentation. Section from a blastoderm intermediate

between the gently arched and the thick-ended types. Blastomeres scat-

tered in the large segmentation cavity caused by the down-sunken periblast.

82. Late segmentation stage, round-arched type. Epidermic layer present.

Many cells resting on periblast and probably formed from it. The left

outer i>eriblast shows two multipolar spindles.

83. Section through late lens-shaped blastula. The ''DeckscJiidd" is two-layered,

and the periblast, which has no forming cells, is deeply sunken.

84. Outline section of normal type late blastoderm. The cells have moved
upward, forming a compact mass, the lower limit of which is marked x x,

and having a large subgerminal cavity. Giant nuclei in periblast. •

85. Late blastoderm, second type, showing same structures as fig. 84. Periblast

much sunken.

86. Same stage, thick-ended type. Periblast is thin and multinucleate. A
large binucleate cell is shown.

87. Same stage and structures as above from a blastoderm like fig. 83. Many
resting nuclei in periblast.

88. Normal type blastoderm spreading over yolk preparatory to the beginning of

invagination.

89. Section from a ])lastoderm similar to the above save for a slight variation in

shape.
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Fig. 10
Fig, 11

Segmentation of Pipefish Eggs.

For explanation of plate see page 497.
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Fig, 13

fig. 19

fig. 22

Fig. 25

Fig. 16

Fig. 14

Fig. 23 Fig. 24

Fig. 26 Fig. 27

Segmentation of Pipefish Eggs.

For explanation of plate see pages 497, 498.
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Fij. 29

Segmentation of Pipefish Eggs.

For explanation of plate see page 498.
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fig. 45 p

fle-51

fll. 4 7

Segmentation of Pipefish Eggs.

For explanation of plate see page 498.
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Fij.65
flg.66i

Segmentation of Pipefish Eggs.

For explanation of plate see page 499.
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rt.77
Fi|- 78

Segmentation of Pipefish Eggs.

For explanation of plate see pages 499, 500.
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Segmentation of Pipefish Eggs.

For explanation of plate see page 500.





NOTES ON EXOTIC FORFICULIDS OK EARWIGS, WITH
DESCRIPTIONS OF NEW SPECIES.

By James A. G, Rehn,

Of the Academy of Natural Sciences of Philadelphia.

The following records and notes have been made almost wholly from

the United States National Museum collections, a few specimens from

other collections having been studied and noted when of interest for

comparative or faunistic reasons.

My thanks are extended to Dr. Richard Rathbun and other officials

of the Museum for the privilege of studying this and other collections.

Genus PYGIDICRANA Serville.

1831. P[igldicrana Serville, Ann. Sci. Nat., XXII, p. 80.

Type.—P. V-nigrum Serville.

PYGIDICRANA PERUVIANA, new species.

7y/7>(^—Female; Piches and Pei-ene valleys, 2,000-3,000 feet, Peru.

(Soc. Geogr. de Lima.) [Cat. No. 8171, U.S. N.M.J
Apparently a very distinct species of the genus.

Size rather large; form depressed, subequal; surface minutely

tuberculate and supplied with line stiff hairs, which are longest on the

head and shortest on the abdomen. Head trigonal, deplanate, caudo-

lateral angles of the head subrectangulate; eyes distinctly though

moderatel}" projecting laterad; antenna? with eighteen joints present

(terminals missing), the proximal joint large, moderately long, cylin-

drical, second joint short, third joint about equal to the first in length,

l)ut slenderer, cylindrical, remaining joints increasing in size distad

from the subspherical fourth joint, Pronotum slightly longer than

l)road, somewhat produced meso-cephalad, rounded .caudad, lateral

margins subparallel, angles rounded; longitudinal lateral depressions

distinct, transverse depression much shallower and caudad of the

middle; a ver}^ faint and shallow precurrent, median sulcus is present.

Tegmina about twice the length of the pronotum, the "shoulder"

angles broadly rounded, the caudal margins obliquely trimmed toward

the median line. Exposed portions of the wings not quite equal to

Proceedings U. S. National Museum, Vol. XXIX—No. 1432.
501



502 PROCEEDINGS OF THE NATIONAL MUSEUM.

the pronotuni in lenj^th, rounded with the tips squarely truncate.

Abdomen with the sides parallel; anal segment large, equal to the

pronotum in length and very slightly wider than the other segments,

with extremely faint traces of a median depression and the caudal

margin truncato- emarginate; subgenital

plate arcuate with the apex subtruncate

and slightly emarginate mesad. Forceps

moderately long, depressed, carinate above,

the tips rather bluntly hooked, the internal

margins crenulato-dentate. Femora con-

siderably inflated, particularly the cephalic.

Tarsi compressed, the second notdepressed,

the terminal joint on all the limbs at least

as long as the basal.

General color of the head, antennte, pro-

notum, tegmina, and exposed portions of

the wings seal brown; a narrow margin on

each side of pronotum, an elongate lance-

olate spot on each tegmen, placed near the

mesal line of the body, restricted to the

cephalic three-fourths and with the apex

caudad and a blotch covering the internal

two-thirds of each wing tawny ochraceous.

Abdomen liver brown, the segments ex-

cept the anal slightly darker proximad.

Forceps dark liver brown, ventral surface of the same and the sub-

genital plate burnt sienna. Limbs tawny ochraceous, the tibiss marked

dorsad with blackish.

Measurements.
mm.

Length of body (excluding forceps) 18.5

Length of pronotum 3. 5

Length of tegmen 7.2

Length of exposed portion of wing 2.

Length of anal segment 3. 2

Breadth of anal segment 3.

2

Length of forcejjs 6. 5

Fig. 1.—Pygidiceana peruviana.

Genus LABIDURA Leach.

LABIDURA RIPARIA (Pallas).

1773. Forficula riparia Pallas, Reise Russ. Reichs, II, buch 2, p. 727. ["Habi-

tat in ripis prseruptis, arenosis, prtecipue ad Irtin copiosissima, canalibus

horizontalibus latens.
'

' ]

Luebo, Kongo. (D. W. Snyder.) [U.S.N.M.] Three females.

I am unable to separate these individuals from a female from

Morocco determined by Saussure and fully representing true riparia.
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LABIDURA MONGOLICA new species.

Type.—Femsde; Pekin, Chi-li, China. April, 11»()1. (M. L. Rohb.)

[Cat. No. 8164, U.S.N.M.]

A large form of the rljjaria type and apparently allied to L. hidens

of the West Indies. It does not appear to lit any of the numerous

forms previously described, though it is possibly the one to which

Motschulsky applied the nonwn nHdnin of Forficula aimirmsls/^

Size very large; form as usual in the genus. Head rather depla-

nate, the impressed lines distinct but faint; eyes hardly projecting;

antennae with the basal joint large, subcylindrical, the second sub-

spherical, the third slightly more than twice

the length of the second, equal in width.

Pronotum ([uadrate, the margins very slightly

arcuate, the cephalic angles very narrowly,

the caudal angles moderately rounded; lateral,

longitudinal, and median transverse depres-

sions marked, a slight median longitudinal

sulcus present on the cephalic half. Tegmina

half again as long as the pronotum; "shoul-

der" angles rounded, caudal margins slightly

arcuate; the deflected lateral portions sepa-

rated from the dorsum by a distinct angle

cephalad, which becomes subobsolete caudad.

Exposed portion of the wings shoit, rounded.

Abdomen very slightly depressed, gradually

but slightly expanding caudad; anal segment

over twice as broad as long, lateral margins

subparallel, the caudal margin subtruncate

with a l)lunt tubercle at the base of each arm

of the forceps, between which are two par-

allel spiniform processes, as in L. h/dens/

subgenital plate transverse trigonal, the apex

sinuato-truncate; pygidium cuneiform, the

apex truncate. Forceps rather long, equal

to the exposed portion of the abdomen and anal segment united, gently

bowed, tips rather blunt, an internal tooth placed slightly before the

apical third. Limbs, with the femora slightly inflated; proximal and

distal segments of the tarsi equal in the cephalic and median pair, the

proximal much exceeding the distal in the caudal pair.

General color tawny ochraceous, marked with blackish. Head suf-

fused above, the eyes clear black; pronotum black, except for lateral

and median longitudinal lines of the lighter color; tegmina with the

same color pattern as the pronotum, but the dorso-lateral angle is also

Fig. 2.—Labidtira mongolica.

X 2.

a Bull. Soc. Imp. Nat. Moscou, XXXII, p. 499.
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marked with blackish; abdomen with all the segments except the anal

suffused above with blackish, below with very dark brown; caudal

margin of the anal segment marked with reddish-brown; forceps with

the apical half suffused with reddish-brown, becoming blackish toward

the tips; limbs tawny ochraceous.

Measurements.

mm.

Length of body (exclusive of the forceps) 22.

Length of pronotum 3. 5

Length of tegmen 5. 2

Length of anal segment 3.

Breadth of anal segment 5.5

Length of forceps 11. 5

Genus BORMANSIA Verhoeff.

1902. Bormansia Verhoeff, Zool. Anzeiger, XXV, p. 184.

Included B. africana and impressicollis Verhoeff, of which the

former may be considered the type.

BORMANSIA MERIDIONALIS Burr.

1904. Bormansia meridionaUs Burr, Insecta Transvaaliensia, V, p. 97, fig. 13.

[Zoutpansberg, Transvaal.]

Luebo, Kongo. (D. W. Snyder.) [U.S.N.M.] One female.

This specimen appears to be closer related to this species than to

either B. africana and im2?ressicolUs Verhoeff, from German East

Africa, which, in addition toother characters, are of much greater size.

Genus LABIDURODES Dubrony.

1879. LaUdurodes Dubrony, Ann. Mus. Civ. Stor. Nat. Genova, XIV, p. 355.

Ti/pe.—L. ?'ohustus Dubrony.

LABIDURODES MAGNIFICUS, new species.

Ti/jM.—Male; Khow Sai Dow, Trong, Lower Siam, 1,000 feet eleva-

tion. January-February, 1899. (W. L. Abbott.) [Cat. No. 8167,

U.S.N.M.]

Allied to Z. rohu.stax^ but differing in the transverse pronotum,

longer tegmina and wings, the fewer antennal joints, and the absence

of lateral plica? on the abdomen.

This species is ver}^ close to LaMdnra., and ma}' be an annectant

type. The resemblance to Psalis is also very great.

Size large; form subequal, slightlv constricted mesad, considerably

depressed; surface of the head, pronotum, tegmina, and wings gla-

brous, of the abdomen and forceps punctate, particularly on the seg-

ments of the abdomen other than the anal. Head elongate trigonal,

truncate caudad; deplanate dor.sad. impressed lines very faint; eyes
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very .slightly projecting; antenna with fourteen joints present, proxi-

mal one large, constricted proximad, second joint small and subspheri-

cal, third joint cylindrical, not quite half the length of the proximal,

fourth and fifth joints slightly smaller than the third, from this point

the segments gradually increase in length toward the apex. Prono-

tum slightly transverse, the margins all very slightly arcuate, the

caudal angles more rounded than the cephalic, the latter each supplied

with several long, stiti' bristles; lateral depressions not deep, a trans-

verse depression caudad of the middle is faint and incomplete mesad;

median longitudinal sulcus very faint but precurrent. Tegmina

slightly more than twice the length of the pronotum; "shoulder"

angles rounded, a distinct lateral carina present; caudal margins sub-

truncate; the tegmina when in nor-

mal position narrower caudad than

cephalad. Exposed portion of the

wings less than a third the length

of the tegmina, rounded with the

tips abruptly truncate. Abdomen
narrow cephalad, increasing in

Ijreadth caudad, the margins of the

segments supplied more or less reg-

ularly with long, stiff bristles; anal

segment subquadrate, the caudal

margin truncate, a distinct but shal-

low longitudinal median depression

present; subgenital plate trigonal,

a moderately elevated medio-longi-

tudinal area subglabrous, flanked

by subovate areas of linear irreg-

ular rugosities; pygidium with the

proximal portion subtrigonal, the

distal portion longitudinal, sub-

equal, the apical section expanded

into a narrow lamellate structure.

Fig. 3.

—

Labidurodes magnificus. x 2.

Forceps almost eciual to the teg-

mina in length, somewhat depressed, gently curved except in the

distal fourth of the right arm, which is strongly hooked, and the distal

half of the left arm which is regularh^ but not strongly curved; inter-

nal margins with several crenulations on the proximal third, otherwise

unarmed. Limbs with the femora distinctly inflated; tarsi of the

cephalic pair with the distal joint distinctly longer than the proximal,

of the median pair slightly longer, of the caudal pair distinctly shorter,

second joint depressed, cordiform; arolia present, minute.

General color l)lackish bay, brighter cephalad; exposed portions of

the wings ocher yellow with the lateral margins dark; feet paler,

inclined toward yellowish, with the hairs golden brown.
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Measurements.
mm.

Length of body (excluding forceps) 24.

Length of pronotum 3.8

Length of tegmen 7.9

Length of anal segment 4. 5

Length of forceps 6.5

The type is unique.

Genus GONOLABIS Burr.

1900. Goiiolabis Burr, Ann. Soc. Entoni. Belg., XLIV, p. 48.

Type.—Anisolahis javana Borraans.

GONOLABIS LATIVENTRIS (Philippi).

1863. Forficula lativeniris Philippi, Zeitschr. Gesam. Naturwissen., XXI, p. 217.

[Province of Valdivia, Chile.]

Concepcion, Chili. December, 1903. (Carlos S. Reed.) [A. N. S.

Phila.] Two males. Penco, Chili, December, 1903. (Carlos S. Reed.)

[A. N. S. Phila.] One female.

Genus ANISOLABIS Fieber.

ANISOLABIS MARITIMA (Gene).

1832. Forficula maritima Gene, Saggio di una Monografia delli Forficule Indi-

gene, p. 9. [Genoa, Italy; Nice, France; Mount Lebanon, Syria.]

Nara, Yamato, Hondo, Japan. (Y. Hirase.) Fifty-eight males,

fifty-eight females. [A. N. S. Phila.l

Kyoto, Yamashiro, Hondo, Japan. (Y. Hirase, No. 6-1.) Eleven

males, eleven females. [Hebard Collection.]

New Zealand. (Koebele.) Two females. [U.S.N.M.]

The above large series exhibits an enormous amount of individual

variation in size, females ranging from 16.5 to 26 millimeters in total

length, and males from 16.7 to 25.

ANISOLABIS PLUTO, new species.

Type.—Yemti\e; Mount Coffee, Liberia. (O. F. Cook.) [Cat. No.

8165, U.S.N. M.]
Allied to A. maritwia, niaurltcorlca^ and rufescens^ l)ut differing

from the first in the heavier forceps, from mauritanica in thp weak

teeth on the internal margin of the same as well as the absence of

distinct pubescence, and from riifescens in the blackish head and

pronotum.

Size medium; form elongate subfusiform, greatest width across the

caudal portion of the abdomen, moderately depressed; surface finely

punctate. Head slightly narrower caudad than across the eyes, depla-

nate, usual impressed lines obsolete; eyes not projecting; antennte
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diuiinisbing- in thickness toward the apex, basal joint large, c,ylindrical,

strong!}" constricted proxiniad, second small, much narrower than the

basal, third joint nearly twice the length of the second, fourth and

fifth bead-like, the remainder gradually increasing in length distad.

Pronotum subquadrate, slightly broader caudad than cephalad, angles

hardly rounded, transverse impression

slightly behind the middle broad and

moderately impressed, long-itudinal me-

dian sulcus subobsolete. Mesonotum
transverse, about twice as wide as long-, a

very faint median sulcus present. Meta- ""1^3'/

notum transverse, almost as long laterad

as the mesonotum, caudal margin arcuato-

emarginate. Abdomen with the lateral

plicae on the three fully exposed prox-

imal segments weak and hardly percept-

ible except on the third segment; anal

segment transverse, more than half as long

as broad, the cephalic margin slightly ^ , ,^ I ^ ft J Fig. 4.—Anlsolabis pluto. x 2.

emarginate, the median longitudinal sul-

cus distinct; subgenital plate transverse trigonal. Forceps short,

heavy, recurved in the distal half, the tips with blunt hooks, the inter-

nal margins crenulate. Caudal limbs with the proximal joint of the

tarsi slightly longer than the distal.

General color, seal brown; palpi, antennse, and limbs tawny-olive.

Measurements.
mm.

Length of body (exclusive of forceps) 16. 2

Length of pronotum 2. 9

Length of mesonotum 1.5

Length of anal segment 2.

Length of forceps 3.

A paratypic female of this species has also been examined.

Genus LABIA Leach.

LABIA BRUNNEA Scudder

1876. [Labia] hrumiea Scudder, Bull. U. 8. Geol. Surv. Terr., II, pp. 257, 258.

[Cuba.]

Cayamas, Santiago Province, Cuba. March 3 and 8. (E. A.Schwarz.)
[U.S.N.M.] Two males.

LABIA NIGROFLAVIDA, new species.

Type.—Female; Cairns, Queensland, Australia. (Koebele.) [Cat.

No. '8168, U.S.N.M.]

Allied toZ. grandls Bormans, from Australia, New Guinea, and the

Aru Islands, but differing in the lesser number of antennal joints,
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the almost uniform color of the same appendages, and the longer,

slenderer, and less dentate forceps.

Size medium (for the genus); form elongate fusiform, slightly

depressed; surface finely punctate on the abdomen and forceps;

glabrous elsewhere. Head equal in width in the caudal half, gentl}'

rounded; antennae composed of thirteen joints, the proximal sub-

conic, the second small, third slightly longer than the fourth or fifth,

the latter two subequal, the remaining joints regu-

larly increasing in length, Pronotum slightly larger

than broad, the lateral margins very slightly expand-

ing caudad; caudal angles and caudal margin ro-

tundato-arcuate; transverse impression broad and

shallow, caudad of the middle, the whole caudal half

being lower than the cephalic half, which is slightly

inflated; a faint median longitudinal sulcus present.

Tegmina slightly more than half the length of the

pronotum; "shoulder" angles rounded, projecting

^'^Lj^mT^xlT'' ^^^ ^^^^^^ beyond the pronotum; caudal margins

obliquely truncate toward the median line. Ex-

posed portions of the wings about two-thirds the length of the

pronotum, rounded, with the tips sharply truncate. Abdomen with

lateral plicae present on two segments, the distal of the two segments

with them more marked than on the other; anal segment but little

longer than the next segment proximad, gradually narrowed caudad,

bearing along the truncate caudal margin a number of distinct rasp-

like tubercles; subgenital plate transverse, the distal margin broadly

arcuate. Forceps about as long as the tegmina, parallel, moderately

slender, gently curved in the distal third and overlapping, the internal

margins crenulate. Femora distinctly though moderately inflated.

General color, seal brown, with a very faint blue-black sheen to the

abdomen; caudo-lateral margins of the pronotum and exposed por-

tions of the wings bufl'y; the limbs are of the general color, touched

with claret brown.
Measurements.

mm.

Length of body (excluding the forceps) 8. 2

Length of pronotum 1.5

Length of tegmen 2. 5

Length of forceps 2. 6

The t3^pe is unique.

Genus CHELISOCHES Scudder.

1876. Chelisoches Scudder, Proc. Boston Soc. Nat. Hist., XVIII, p. 295.

Type.—Lobophora rufitarsis Serville.

i
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CHELISOCHES STRATIOTICUS, new species.

7yj9^.— Female; Trong-, Lower Siam. (Dr. W. L. Abbott.) [Cat.

No. 8170, U.S.N.M.]

A member of the group com\)r\Bmg i^ulchripennis and glauc<q)terus^

but apparently closer to the last-mentioned species. It can be readily

distinguished l\y the shorter pygidium, the more depressed and less

distinctly dentate forceps, and several other characters.

Size large; form subfusiform, greatest width abdominal, depressed;

surface subglabrous, the abdomen finely punctate. Head longer than

broad, strongly depressed with a pair of converging depressions extend-

ing- back from the eyes; lateral margins slightly and gradually con-

stricted caudad of the eyes; caudo-lateral angles moderately rounded;

caudal margin with a median rotundate emargi-

nation; eyes small, hardly projecting beyond the

head; antenna? composed of fourteen segments,

the proximal large, cylindrical, strongly con-

stricted toward the head; second joint small,

short; third joint about half the length of the

first; fourth joint small, but larger than the sec-

ond, remaining joints gradually increasing in

length distad. Pronotum subquadrate, lateral

margins slightl}'^ expanding caudad, cephalic

margin subtruncate with a median low rounded

protuberance, caudo-lateral angles rounded, cau-

dal margin rotundato-angulate; cephalic half

with a crescentic depressed area on each side

extending from the antero- lateral angles to the

median line, a shallow and rather indistinct lon-

gitudinal median sulcus present on the cephalic

half. Tegmina almost twice the length of the

pronotum; "shoulder'" angles projecting little

beyond the sides of the pronotum; caudal mar-

gins truncate. Exposed portions of the wings extending a distance

beyond the tegmina less than the length of the pronotum, rounded,

tips narrowly truncate. Abdomen with the dorsal margins of the

distal segments with numerous short plica?, strong lateral plicte present

on the third segment; anal segment strongly transverse, caudal margin

truncate, thickened and supplied with rasp-like tubercles except on

the median section, which is depressed with a median sulcus between

two small tuberculate ridges; subgenital plate transverse, the margin

arcuate; pygidium longitudinal, reversed cuneiform, the distal portion

not more than half the proximal width, apex roundly emarginate.

Forceps about equal to the head, pronotum, and tegmina in length, dis-

tinctly depressed, very gently arcuate, except the distal fourth which

Fig. 6.—Chelisoches stkat-

lOTICUS. X 2.
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is distinctl}' curved; internal niar^'ins irre<^ulai'ly serrato-dentate.

Femora short, strongly inflated, particidarly the cephalic and median

pairs; tarsi with narrow transverse arolia present.

General coloi- burnt umber, pale on the tarsi and very dark, almost

blackish, on the abdomen; antenna) rather pale at the tips.

Measurements.
mm.

Length of body (exclusive of forceps) 15. 5

Length of pronotiun 3.

1

Length of tegmen 5

Length of anal segment 2

Greatest width of anal segment 4.5

Length of forceps 9.5

The type is unique.

Genus ANCISTROGASTER Stal.

ANCISTROGASTER FALCIFERA, new species.

Type.—M?i\Q\ Piches and Perene valleys, Peru, 2,000-3,000 feet.

(Soc. Geog. de Lima.) [Cat. No. 8172, U.S.N.M.]

Allied to A. variegata Dohrn from Venezuela, but differing in the

brownish-black color of the terminal abdominal segments and the red-

dish lateral margins of the pronotum.

Size medium; form, as usual in the genus, depressed; surface sup-

plied with short closely placed hairs. Head
distinctl}^ but moderately inflated between the

eyes and bearing a pair of deep median punc-

tures, caudal section depressed; caudal mar-

gin truncato-emarginate, caudo-lateral angles

rounded; ej^es rather large, considerably pro-

jecting; antenna? with nine joints present, the

proximal joint long, slender, tapering proxi-

mad, second joint minute, third joint slightly

more than half the length of the first, fourth

subequal to the third, fifth joint nearly as long

as the first, the remaining joints similar to the

fifth, but each slightly increasing in length over

the next proximal one. Pronotum subciuadrate,
'"'*'

'"^tFE™xT'''''" small, slightly narrower than the width of the

head across the eyes, lateral and caudal margins

arcuate, the caudo-lateral angles broadly rounded, cephalo-lateral angles

narrowly rounded; lateral portions of the pronotum with depressed

longitudinal areas near the lateral margins and slightly converging

caudad, median transverse depression shallow, broad, present between

these lateral areas, longitudinal median sulcus distinct only cephalad,

Tegmina about two and a half times the length of the pronotum, broad,

the "shoulder'- angles moderately rounded, caudal margins truncate.
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Exposed portion of the wing's slightly more than half the length of

the tegmina, the lateral margins rather tapering, the tips narrowly

truncate. Abdomen strongly constricted cephalad and narrowed cau-

dad at the anal segment; lateral plica? present on the proximal seg-

ments; depressed lateral unguicular processes present on three

segments, adpressed and recurved, the two segments cephalad of the

anal unarmed; anal segment transverse, the caudal margin very

slightl}' arcuate, slightl}^ depressed, median longitudinal sulcus very

faint; subgenital plate transverse, caudal margin rotundato-emarginate,

the angles projecting; pygidium cuneiform, the apex slightly expanded,

truncate. Forceps of the type usual in the genus, bent arcuate, the

apex spiniform, the thickened pre-apical portion moderate in size and

armed proximad with a spine similar to the apical but smaller and

blunter. Limbs slender; tarsi with the second joint strongly depressed,

cordiform, no arolia present.

General color dull brownish black; head orange-rufous, eyes black,

antenna chestnut becoming blackish distad; pronotum with the lateral

portions ferruginous; forceps ferruginous; limbs inclined toward

cinnamon.

Measurements.
mm.

Length of body (excluding forceps ) 1 L

Length of pronotum 1.7

Length of tegnien 3. 6

Greatest abdominal width 4. 6

Width of anal segment 2.5

Length of forceps 5.

The type is unique.

Genus OPISTHOCOSMIA Dohrn.

OPISTHOCOSMIA BOGOTENSIS, new species.

Type.—Male; Bogota, Colombia. (Coll. Henry G. Klages.) [Cat.

No.^8166, U.y.N.M.]

Apparently allied to 0. hrahma Burr from northern India, but dif-

fering in the greater size, the different coloration, and the peculiar

sculpture of the dorsal surface of the last abdominal segment. Like

that species it appears to be quite distinct from any of the other forms

of the genus.

Size large; form strongly depressed; surface smooth, dull, on the

abdomen and forceps supplied with numerous points as detailed in

the following. Head subtrigonal, slightly elongate, slightly inflated;

caudal margin truncate; eyes rather large and prominent; antennae

rather thick, strongly compressed proximad. Pronotum very slightly

transverse, the cephalic and lateral margins straight, the cephalo-

lateral angles very slightly rounded; caudal margin arcuate, caudo-

lateral angles obtusely rounded; transverse median depressed area

Proc. N. M. vol. xxix—05 34
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very distinct, the cephalic lialf distinctly inflated, lateral margins dis-

tinctly elevated, and mesad with distinct subparallel depressions; longi-

tudinal median sulcus faintly impressed on cephalic half, absent on

caudal. Tegmina about two and a half times the length of the prono-

tum, broad, the "shoulder" angles narrowly rounded; caudal margins

obliquely rotundato-eraarginate toward the median line. Exposed

portions of the wings about equal to the length of the pronotum prox-

imad, as broad as caudal margin of the tegmina, evenl}^ rounded, with

the tips rather narrowly truncate. Abdomen distinctly expanded

mesad; three proximal segments with continuous lateral plica?, which

are very faint on the first and increase gradually in size distad, termi-

nating abruptly in a large thickened mass on the third segment; dorsal

and lateral margins of all segments except the

vv^
,2

proximal one supplied with series of small,

\ /' bead-like tubercles, which are subobsolete on

the median portions of the distal segments but

quite distinct laterad; anal segment transverse,

twice as broad as long, strongly depressed

mesad with a distinct longitudinal sulcus at the

bottom of the depression, which is anchor

shaped, spreading out distad, and embracing

two distinct prominences, caudal margin trun-

cate, surface of the plate with numerous rasp-

like tubercles; subgenital plate transverse,

about twice as wide as long, the caudal margin

moderately arcuate; pygidium rectangulate,

the distal margin truncate, a distinct median

longitudinal sulcus present. Forceps elongate,

but slightly shorter than the combined length

of the pronotum, tegmina, and exposed por-

tions of the wings, rounded dorsad, flattened

ventrad, moderately straight in the basal half

or slightly less (the left arm considerably ex-

ceeding the right in length), armed at this point

with a short thick tooth on the ventral portion of the internal face,

distal section of the forceps evenly arcuate, .the longer left arm slightly

hooked distad; surface of the forceps covered with evenly distributed

asperities, those of the ventral surface minute. Limbs rather slender;

femora hardly inflated; second and third joints of the caudal tibia3

together hardly exceeding the proximal in length ; second joint strongly

compressed proximad, third joint strongly depressed, elliptical, no

arolia present.

General color seal brown, becoming burnt umber on the forceps and

touched with ochraceous on the limbs; exposed portions of the wings

ochraceous, with the lateral margins marked with the general color.

Fig. 8.- -Opisthocosmia bogo-

TENSIS. X 2.
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MenKuremcnis.

mm.

Length of body (exclusive of forceps) 16. 5

Length of pronotum 2. 9

Length of tegnieu 6. 5

Length of anal segment 2. 3

Breadth of anal segment 5.0

Length of forcej^s ( left arm ) 10. 6

The type is unique.

Genus APTERYGIDA Westwood.

APTERYGIDA ARACHIDIS (Yersin).

1860. Forficula ararhidis Ykrsin, Ann. 8oc. Ent. France {'A), VllI, p. 509, pi. x,

figs. 33, 34 and 35. [Marseilles, France].

Jamaica. [U.S.N.M.] One male.

This specimen is somewhat larger than specimens from Aguadilla,

Porto Rico, recorded as AjHerygida gravidnla/''

APTERYGIDA ERYTHROCEPHALA (Olivier).

1791. Forficula erytlirocephala Olivier, Encyc. Method., Ins., VI, Pt. 2, p. 468.

[Cape of Good Hope.]

Luebo, Kongo. (D. W. Snyder.) [U.S.N.M.] One male. Congo.

[U.S.N.M.] Two males, one female. Mount Coffee, Liberia. (G. P.

GoU.) [U.S.N.jNL] One male, one female.

Genus FORFICULA Linnaeus.

FORFICULA AURICULARIA Linnaeus.

1758. [Forticiil(t'\ axrlcularia Linn.eus, Syst. Nat., 10th ed.; ]). 423. [Europe.]

Flores, Azores. (Wm. Trelease.) [U.8.N.M.] Two males, two

females.

FORFICULA SCHWARZI, new species.

Ti/pe.—Female; Cayamas, Santiago Province, Cuba. March 4.

(E. A. Schwarz.) [Cat No. 8169, U.S.N. M.]
This species appears to be quite distinct from any other member

of the genus, principall}^ on account of the peculiar forceps and

coloration.

Size medium; forceps elongate, depressed; surface glabrous. Head
about as broad as long, distinctl}' broader across the eyes than ceph-

aiad, caudal angles rather evenly rounded; a])ove subdeplanate,

impressed lines distinct; eyes roundl}- protidjerant; antennte with nine

joints, proximal elongate cylindrical, second joint narrower than the

proximal and about a third the length, third joint slightly longer than

a Trans. Amer. Entom. Soc, XXIX, p. 129.



514 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXIX.

the second, from this joint the succeeding articles regularl}" increase

in length distad. Pronotum as broad as long; cephalic margin

truncate, lateral and caudal margins and caudo-lateral angles arcuate,

cephalo-lateral angles slightly obtuse; transverse median depressed

area slight, lateral regions with slight longitudinal depressions, longi-

tudinal median sulcus present, slight, very faint caudad. Tegmina
slightly more than twice the length of the pronotum, moderately

expanded, "shoulder" angles rather narrowly rounded; caudal mar-

gin of each tegmen arcuato-emarginate. Exposed portions of the

wings nearly half as long as the tegmina, rounded on the distal half.

Abdomen slightly inflated mesad, the segments armed laterad, and

the distal one (excluding anal segment) dorsad with marginal series

of bead-like prominences, two proximal seg-

ments with lateral plicse; anal segment slightl}'

broader than long, slightly constricted caudad,

caudal margin slightly produced, thickened,

truncate between the centers of the arms of

the forceps; subgenital plate transverse, caudal

margin l)roadly arcuate; pygidium subcunei-

form, constricted mesad, the base trigonal.

Forceps equal to the pronotum, tegmina and

exposed portions of the wings in length, mod-

erately depressed, expanded at the base with

a short internal lamellate ridge, which bears

a distinct distal tooth and crenulations on the

remainder of the edge; arms subparallel, very

slightly caudad of the middle, tips evenly

curved mesad, acute, crossed; internal surface

of the aruis without a distinct ridge and

unarmed. Limbs of moderate size, cephalic

femora slightly inflated; tarsi strongly depressed, the second joint

distinct cordiform and extending considerably beneath the third joint;

arolia absent.

General color of the head, pronotum, tegmina and exposed portions

of the wings bufl", rather diluted and weak on the head and pronotum;

eyes blackish-brown; antennas slightly obscured distad; tegmina with

all the margins except the caudal lined with seal brown, the lateral

margins very broadly marked; exposed portions of the wings buff

margined laterad with seal brown, the bar narrowing and becoming

evanescent caudad. General color of abdomen tawn3'-olivo, more red-

dish, the ventrad margins of the segments broadly marked with black-

ish laterad; anal segment ferruginous, margined caudad with blackish;

pygidium ])lackish. Forceps rather pale ochraceous, becoming ferru-

ginous distad, the margins of the basal expansions blackish. Cephalic

limbs buff; median and caudal limbs tawny-olive, the median touched

with ferruginous.

Fig. 9.—Forficula schwarzi

X 2.

1
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Measurements.
mm.

Length of body (exclusive of forceps) 14. 5

Ivength of pronotum 1.9

Length of tegmen 4

Length of anal segment 2

Length of forceps 6. 2

The type is unique.

I take pleasure in dedicating this strilving species to Mr. E. A.
Schwarz, the eminent coleopterist, who collected the type.





LIST OF FISHES COLLECTED IN 1882-83 BY PIERRE
LOUIS JOLTY AT SHANGHAI AND HONGKONG, CHINA.

By David Starr Jordan and Alvin Seale,

Of Stanford University.

During the winter of 1882-83, the late Mr. Pierre Louis Jouy, then

assistant to the United States National Museum, made a collection of

fishes at Shanghai and Hongkong, in connection with a visit to Japan.

He was accompanied and assisted by Dr. Frank C. Dale, U. S. N. In

the present paper is given a list of the species contained in the collec-

tion with descriptions of the new species. Fifteen additional species,

none of them new, are omitted from the list on account of the loss of the

record of locality. The plates accompanying the paper are the work of

Mrs. Chloe Lesley Starks and William Sackston Atkinson. The new
species are the following: CoiUa ectenes^ Zezera ratlibuni^ Fistularia

starksi, Coll/ cJitJiys frag ilis^ Prosopodasys leurynnis, a.nd £'leotris halia.

For the opportunity of studying this collection we are indebted to

the courtesy of Mi'. Richard Rathbun, Assistant Secretary of the

Smithsonian Institution.

Family ENGRAULID^.

COILIA ECTENES Jordan and Seale, new species.

Head, 5.75 in length; depth, 6.10; maxillary reaching to base of

pectoral; D. I, 13; A. 123; six pectoral filaments greatly prolonged,

2.70 in length of fish without caudal; snout, 3.75 in head; eye, 5.10

in head; interorbital width, 3.50 in head; scales, 65 to 70.

Body elongate, compressed, tapering evenly from dorsal and ventral

fins to a point at caudal; tip of snout prolonged into a short pro-

jection; upper edge of the greatly prolonged maxillary serrated;

a single row of small sharp teeth in jaws and on palatines, none on

vomer; gill-rakers long and slender, 26 on lower limb of outer arch;

ventral surface of abdomen sharp and serrated; origin of dorsal directly

in line with origin of ventrals, its base, 3 in head, its longest ray, about

Proceedings U. S. National Museum, Vol. XXIX—No. 1433.
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1.25 in head; base of anal extendinjj from anterior third of fish to caudal,

its rays short, about ?> in head; ventrals short and small, 2.50 in head;

pectorals (not pectoral filaments) about equal to head, and about half

the length of the filaments; caudal pointed, 3 in head.

Fig. 1.—Coilia ectenes.

Color in spirits, uniform silvery white; fins unmarked.

Two specimens from Shanghai, China. Length 2.30 to 3.75 inches.

Type is Cat. No. 52077, U.S.N.M. Length 3.75 inches.

Family CYPRINID^.

RHODEUS OCELLATUS Kner.

Head, 4 in length; depth, 2; D. 14; A. 1, 13; scales, 2-33; lateral

line showing only on the anterior three scales.

Color in spirits, uniform silvery, with no trace of ocellus.

Four specimens from Shanghai. Length, 2 to 2.20 inches.

ZEZERA RATHBUNI Jordan and Scale, new species.

Head, 4.50 in length; depth, 4.20; eye, 6 in head; D. I, 8; A. II, 7;

scales about 7-57-6; snout, 3 in head, equal to interorbital width; a

single long barbel at posterior end of maxillary, this barbel reaching

to angle of preopercle.

Fig. 2.—Zezera eathbuni.

Body elongate, compressed, not deep; depth of caudal peduncle, 2

in head; head naked, rather blunt, the upper lip thick and somewhat

projecting; depth of head, 1.50 in its length; pharyngeal teeth 5 + 5

I
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short and l)lnnt, nithor rounded on top, with but little grinding sur-

face; g-ill-rakers short and blunt, 10 on lower limb of outer arch; about

17 series of scales between head and origin of dorsal; base of dorsal,

1.75 in its length, its longest ray, 1.10 in head; ventrals inserted

directly below the tirst to fourth rays of dorsal, their length, 1.50 in

head; origin of anal midway between tip of pectorals and l)ase of

caudal; base of anal, 1.50 in its longest ray; pectorals, 1.10 in head.

Color in spirits, yellowish white with some silvery retlections; dor-

sal with three anterior rays dusky; pectorals with slight wash of

dusky on their middle portion; caudal grayish, anal and ventral uni-

form yellowish white.

One specimen (Cat. No. 52078, U.S.N.M.) from Shanghai, China.

Length, 1.50 inches.

CARASSIUS AURATUS (Linnaeus).

One small specimen of the common gold-tish from Hongkong.

Length, 3 inches.

Family COBITID^.

MISGURNUS ANGUILLICAUDATUS (Cantor).

Head, 5.50 in length; barbels, 10, three on upper and two on lower

jaw of each side.

Color in spirits, yellowish brown, some indistinct darker markings

on upper half of body, usually a black spot on upper half of base of

caudal, the spot sometimes extending to lower base of fin also. Two
specimens from Shanghai. Length, 5-5.75 inches. These seem fully

identical with our specimens from Japan.

Family SILURID^..

FLUVIDRACO FULVIDRACO (Richardson).

Head, 3.50 in length; depth, 4.50; D. I, <>; A. 20; pectoral spine

serrated on both edges; barbels, 8; caudal deeply forked.

Color in spirits, brownish, with a wash of yellowish on under parts.

One specimen from Shanghai. Length, 6.25 inches.

LIOCASSIS LONGIROSTRIS Gunther.

Head, 3.50 in length; depth, 4.75; D. I, 7; A. 15; P. I, 9; caudal

deeply forked; barbels, four on upper jaw, four on lower jaw; numer-

ous sharp teeth in jaws, vomer, and palatines; a roughened bony plate

on nuchal region and at origin of dorsal; pectoral and dorsal spines

very strong and armed with barbs; upper jaw projecting.

One specimen from China, "probably Hongkong." Length, 10

inches. This species was described from a specimen from Jamrach\s

collection, said to come from "Japan." It is doubtless Chinese, and

should be omitted from Japanese lists.
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Family FISTULARIID^.

FISTULARIA STARKSI Jordan and Scale, new species.

Head, 2.50 in length; snout, 3.15; depth much less than width of

bod}"; mandible, 5.20 in snout; e3"e, 9 in snout, 1.45 in postocular

portion of head; maxillary, 2 in mandible; the depth of head at nuchal

region is greater than its width. The ridges on top of head are as in

Fistidaria petimha {depressa)^ as described by Giinther, the median

ridges ])eing at all points farther apart than their distance from upper

lateral ridge; lower lateral ridges scarcely roughened; the posterior

two-thirds of lateral ridges strongly spinous; D. 15; A. 14; about 23

minute separate spinelets in front of dorsal.

Body very elongate, flattened, the anterior bones of head projected

into a long beak; thoracic portion of body formed of large plates, the

upper with 3 smooth longitudinal raised lines; postorbital bones promi-

FlG. 3.—FiSTlLARIA STAKKSI.

nent, strongly denticulate; interorbital space concave, equal to width

of pupil; a prominent, strongly serrated, bony ridge at upper margin

of opercles; a row of lateral spines or barbs along the sides of bod}^

from head to caudal; these are very strong and barb-like on posterior

third of body, much larger and stronger than in any other known
species of J^istularia, the longest barb being about one-half width of

pupil; other portions of body smooth, unsealed. Insertion of dorsal

directly over anal, the two fins being similar and about equal in size,

the distance between their origin and base of caudal, 2 in length of

snout; pectorals, 7.20 in snout; ventrals small, 1.50 in eye; caudal

small, deeply forked with one median projecting filament which is

about 2 in length of snout.

Color in spirits, uniform 57ellow, with wash of red; fins unmarked.

One specimen from Hongkong. Cat. No. 52079, U.S.N. M. Length,

14.50 inches.
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Family SYNGNATHID^E.

SYNGNATHUS SCHLEGELI Kaup.

Head, 7.50 in length; snout rather long and slender, its length one-

half greater than postorl)ital part of head; rings 20 + 34:; D. 37; inter-

orbital space concave, narrow, equaling one-half of eye; eye, 4 in snout;

top of head and snout smooth; a small rounded caudal fin equal in

length to postorl)ital part of head; body, about 1.30 in tail; opercle

without a distinct ridge; width of body greater than depth.

One specimen from Shanghai, identical with this common Japanese

species.

Family MUGILID^E.

MUGIL CEPHALUS Linnaeus.

Mugll ceur Forskal.

Head, 4 in length; depth, 4.30; e^^e, 4 in head, a very broad adipose

eyelid; lips thin, the upper with a single row of small fringes.

D. IV-9; A. Ill, S; scales 37.

One specimen from Hongkong, China, 10 inches long; another from

Shanghai, 5.50 inches long.

Family SERRANID.E.

LATEOLABRAX JAPONICUS (Cuvier and Valenciennes).

Head, 3 in length; depth, 3.40; eve, 5 in head; D. X, 12; A. HI, 7;

scales about 80 in lateral series; maxillary extending to below posterior

border of eye; villiform teeth in jaws, A'^omer, and palatines.

Color in spirits, silvery, slightly darker above, with scattered black

spots above the lateral line.

One specimen from Shanghai. Length, 8 inches.

DIPLOPRION BIFASCIATUS ( Kuhl and Van Hasselt).

Head, 3 in length; depth, 2.20; D. VIII, 14; A. II, 12.

One specimen of this well-marked species from Hongkong. Length,

7.50 inches.

Family PRIACANTHID.E.

PRIACANTHUS TAYENUS Richardson.

Head, 3 in length; depth, 3; D. X, 12; A. HI, 13.

Color in spirits, 3'ellowish white, ventral membrane with round black

spots, the one nearest the bodj^ very much larger than the others.

One specimen, length, 2.50 inches, from Hongkong, China.
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Family LUTIANID^.

LUTIANUS ERYTHROPTERUS (Bloch).

Head, 2.50 in lenj^th; depth, 2.25; D. XI, 13; A. HI, 8; scales about

4r(); sharp pointed tixed teeth in jaws, a single row with a patch in front

in lower jaw, two or three rows in upper jaw with one or more curved

canines in front; posterior limb of preopercle strongly denticulate,

with a stronger spine at angle; opercle with a single sharp spine at

posterior tip; maxillary reaching to below anterior margin of pupil.

Color in spirits, yellow, about 12 narrow longitudinal brown bands;

a large dark brown white-edged ocellus occupying the entire caudal

peduncle; a brown stripe from dorsal to eye; caudal white, ventrals

bhick.

One young specimen from Hongkong. Length, 1.55 inches.

LUTIANUS JOHNII (Bloch).

Head, 2.75 in length; depth, 2.50; eye, 4.50 in head; D. XI, 14; A.

IH, 8, scales, 48.

Color in spirits, yellowish Avhite, a large oval black spot under ante-

rior portion of soft dorsal; notch of preopercle shallow.

One specimen from China, probal)l3' Shanghai. Length, 8.50 inches.

Family SCI^NID^E.

PSEUDOSCIiENA POLYACTIS Bleeker.

D. X, 35. Second anal spine ver}' short, less than eye. Color in

spirits, uniform yellowish white. One specimen from China, probably

Shanghai. Length, 10.50 inches.

The species is notable for the great length of the dorsal fin.

COLLICHTHYS FRAGILIS Jordan and Scale, new species.

Head, 3.75 in length; depth, 3.50; D. IX, 28; A. II, 13; scales of

moderate size, very deciduous; e3^e small, 6 in head; snout, 4 in head;

interorbital space, 3 in head; three spines on middle of nuchal region,

one directed forward, one directed back. A broad fringed flap on

shoulders above posterior portion of opercles.

Body moderately elongate, compressed, the fish becoming rather

abrupt]}^ slender at origin of anal; caudal peduncle slender, its depth

aijout equal to orbit; head large, scaled, roughened with ridges;

mouth large, ol)lique, only the distal portion of maxillary exposed;

end of maxillar}' under the posterior margin of eye, a notch at

symphysis of upper jaw; teeth in villiform bands in jaws, with a

cluster of slightly larger ones along front of lower jaw; opercles and

preopercles apparently entire, several small bony ridges extending
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from ver-tical limb of preopercle; oriiL^in of dorsal directly above

origin of pectorals; longest dorsal spine, 2 in head; the longest ray,

about 2.50 in head; base of anal, 1.25 in head, its longest ray, 1.75 in

head; ventrals, 1.50 in head; pectorals, 1.50 in head; caudal rounded,

about 1.25 in head.

4.—COLLICHTHYS FRAGILIS.

Color in spirits, uniform, dull yellowish white, with slight wash of

brown on back and caudal peduncle; tins uniform.

One mutilated specimen. Cat. No. 52080, U.S.N. M., from Shanghai.

Length, 4.75 inches.

Family OPHICEPIIALID^E.

OPHICEPHALUS PEKINENSIS Basilewsky.

? Ojihirephalus inillaris Cuviee and Valenciennes.

Head, 2.80 in length; depth, 0.30; ey^e, 1.50 in head; ventral tins

small. D. 19; A. 32; scales about 61; villiform teeth in jaws, vomer,

and palatines with larger teeth among them; cheeks and head scaled;

maxillary reaching to posterior part of eye; three distinct mucous
pores on under part of jaw and three on lower limb of subopercle.

Color in spirits brownish, with 12 or 13 indistinct darker stripes or

bands on sides and ])ack, taking the form of dusky blotches, two indis-

tinct longitudinal lines on sides of head.

Two specimens from Shanghai. Length, 2.75-3 inches.

This Ush ma}^ be identical with (/. miliaris Cuvier and Valenciennes,

but as the tins and teeth are not described, it is impossible to make a

certain identification.

Family POMACENTRID.E.

aMPHIPRION POLYMNUS (Linnaeus).

Ampliiprion Japonictis (Schlegel).

One line specimen, probably from Hongkong, corresponding fully

to the account of Amphiprion japonicas. It is very closely allied to

Ainphiprionsnyderl Ishikawa, lately described from the Bonin Islands."

aProc. Nat. Hist., Imp. Mus., Tokyo, I, 1904, p. 11.
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The nuchal band is, however, narrower and more deeply defined than

in A. snydejv'. It is less directed backward and does not involve the

bases of the lirst two dorsal spines. The second band is also narrower

and sharper, and the third forms a sharp pearly streak in front of the

yellow of the tail and caudal fin. The ventrals and anal are yellow,

both with a black edge.

The figure of Prochilus jwly7nnui< in Bleeker's Atlas fits our Hong-

kong specimen perfectly. We give a colored figure of the latter

specimen in another paper, On the fishes collected at Hongkong by

William Finch."

Family LABRID.^^l

THALASSOMA LUNARE (Linnaeus).

Head, 3.75 in length; depth, 8.50; eye, 0.50 in head; caudal lunate,

the lobes prolonged.

Color in spirits yellowish; head blue, with several bands; pectorals

with a blue-black area running parallel with rays on the upper third

of fin.

One specimen from China, probably Shanghai. Length, 8.25 inches.

STETHOJULIS INTERRUPTA (Bleeker).

Head, 2. 75 in length; depth, 3.25; D. IX, 12; A. HI, 11; scales, 27.

Color in spirits yellowish; the position of lines and markings are

as in Bleeker's figure, but the lines are whitish in spirits, doubtless

red in life.

One specimen in the Jouy Collection labeled China (probably from

Hongkong).

Family CH^/TODONTID.E.

CH/ETODON COLLARIS Bloch.

Head, 3.75 in length; depth, 1.50; D. XI, 23; A. Ill, 20.

One fine specimen from Hongkong; length, 5.20 inches. This

example agrees perfectly with the specimen from Japan, described

and figured by Jordan and Fowler.^

Family MONACANTHID^E.

MONACANTHUS CHINENSIS (Bloch).

Head, 3.50 in length; depth, 2; D. 28; A. 29.

Two specimens from Hongkong. Length, 3.25-7.75. The small

specimen has the barljs on the dorstil spine stronger than on the large

example.

« Proo. Davenport Acad. Sci. 1905.

^Proc. U. S. Nat. Mus., XXV, p. 534. .
-
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MONACANTHUS JAPONICUS (Tilesius).

Head, 3.50 in lenoth; depth, 1.50; D. I, 27; A. 27; spine barbed,

ratiier .strong-; color in spirits brownish, with two indistinct dusky

bands fi'oni base of dorsal and anal.

One specimen from Shanghai. Length, 1.50, similar to others from

riapan.

Family TETRAODONTID^E.

SPHEROIDES RUBRIPES (Schlegel).

Head, 2.80 in length; interorbital width, 2.50 in head; caudal trun-

cate. Color in spirits yellowish, a brownish wash on back with some
indistinct cross-bands, a large blackish ocellus with a white ring on

anal and one on base of dorsal, also a dusky or brownish blotch under

posterior portion of pectorals.

One young specimen from Shanghai. Length, 1.50 inches.

Family SCORP^NID^.

PROSOPODASYS LEURYNNIS Jordan and Scale, new species.

Head, 3 in length; depth, 3; D. III-IX, 8; A. I, 7; snout equal to

eye; interorbital space, two-thirds width of eye; preorbital with two
ver}' large spines directed backward; preopercle with four large spines

.i^yf-K
- i iJit 4 t

"'
1

Vj'l

Fig. 5.—rRosoPODASYs leurynnis.

directed backward, the upper one the largest; head without tubercles;

no teeth on palatines.

Bod}" oblong, compressed, the snout almost straight in profile, the

lower jaw slightly the longer; depth of caudal peduncle 3.20 in head;

body apparently naked; mouth moderate, the maxillary reaching to

below posterior margin of pupil; small teeth on jaws and vomer, no

teeth on palatines; gill-rakers consisting of small prickly clusters, 7

of these on lower limb; the first dorsal spine long and strong, situated
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directly over posterior margin of orbit, its lenoth equal to postorlntal

part of head; the three anterior spines graduated, connected by mem-

brane, but separated from the fourth spine; the last two dorsal spines

also somewhat separated from the others; anal tin rather short, its

longest ray, 3.50 in head; ventrals small, short, 2.20 in head; pectorals

entire, equal to length of head; caudal rounded, 1.20 in head.

Color in spirits, mottled everywhere with yellowish brown; anterior

half of caudal white, posterior portion of pectorals brown with a dusky

blotch on posterior third; other tins mottled Avith brown.

Two specimens from Hongkong, China. Length, 0.85-1.15 inches.

The type is Cat. No. 52081, U.S.N.M. From the absence of palatine

teeth it is perhaps a representative of a subgenus distinct from

JProsopodasys.

Family GOBllDyJl

BOSTRYCHUS SINENSIS Lacepede.

Head, 3.75 in length; depth, 6.05; eye, 6.50 in head; villiform teeth

on jaws, vomer, and palatines; D. VI-I, 12; A. I, 9; a brown ocellus

on upper base of the caudal fin; brownish in spirits.

Two specimens of the widely difi'used species, from Shanghai.

Length -1.75-5.50 inches.

MOGURNDA OBSCURA (Schlegel).

Head, 2.80 in length; depth, 6; eye, 6 in head; D. Vn-9; A. 9;

scales, 38; bands of small teeth in jaws, none on vomer or palatines;

head scaled; maxillary reaching to below middle of eye.

Color in spirits, l)rownish, with blotches and black dots; fins with

brown bands.

One specimen from Shanghai, China. Length, 5 inches. It is iden-

tical with Japanese specimens. We can not separate the Asiatic genus

called OdontoJnitis Bleeker from the Australian Mogurnda^ of Gill.

ELEOTRIS BALIA Jordan and Scale, new species.

Head, 3.20 in length; depth, 4.50; D. Vl-9; A. 9; scales, about 47 to

end of last caudal vertebra; 48 scales between origin of dorsal and

snout; eye, 6.50 in head, 1.75 in snout, 2 in interorbital space; maxil-

lary extending to below middle of eye.

Body moderately elongate, slightly compressed; caudal peduncle

deep, 2.90 in head; head rather fiat, depressed, the interorbital space

almost flat; scales very small on top of head and on cheeks, minute

on belly and thorax, larger on sides and largest on caudal peduncle;

bands of small teeth in jaws, none on vomer or palatines; a rather dis-

tinct spine directed downward on the posterior margin of preopercle;

origin of spinous dorsal over the posterior third of ventrals, the long-

est dorsal spine, 2.75 in head; six series of scales between base of
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spinous and soft dorsal; base of soft dorsal, 2 in head, its longest ray

2.90 in head; origin of anal about one ra}" posterior to origin of soft

dorsal, its base, 2.50 in head; pectorals, 1.20 in head; ventrals 1.75, in

head; caudal rounded, 1.20 in head.

Color in spirits, brown, a wide ])lack stripe, made up of small black

dots, extending from opercle to caudal; a distinct narrow black line

through eve from snout to origin of dark stripe on bod}'; another

short black line from posterior margin of orbit to posterior margin

of preopercle; some small scattered black dots below the anterior half

of the dark body stripe; the centers of the scales a little lighter in color,

this giving an indistinct striped appearance to the body; some white

Fig. G.—Eleotris balia.

spots on under side of head; dorsal fins each with four longitudinal

brown lines, darkest on the soft rays, the one at base of spinous dorsal

indistinct; pectorals with several narrow irregular brown lines; ven-

trals with four or live brown bands; anal banded with brown; caudal

with irregular lines or blotches of brown.

One specimen from China, probablv from Hongkong; Cat. No.

62082, U.S.N.M.

PERIOPHTHALMUS CANTONENSIS ( Osbeck) .

Head, 4 in length; depth, 5.50; D. XIV, 12; A. 12; scales, about 75.

Color in spirits, gravish with a wash of lirown on upper part; small

dark specks scattered over body; dorsal graj'ish dusky at top; the soft

dorsal with dark specks at base and a dark submarginal band.

Eighteen specimens from Shanghai. Length, 0.75-2.50 inches.

RHINOGOBIUS PLATYCEPHALUS (Peters).

Head, 8.2(» in length; depth, 5.25; eye, <).50 in head; D. VI-9; A. 6;

scales, about 29; teeth in villiform bands in jaws.

Color in spirits, yellowish white; a small black opercular spot.

Six specimens. Length, 1-3 inches. From Shanghai.

Proc. N. M. vol. xxix—05 35
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ACANTHOGOBIUS OMMATURUS (Richardson).

Head, 3.50 in lent^th; depth, <). lO; eye, 5.10 in head; D. lX-20; A.

16; scales, about 77; head naked except nuchal region, upper half of

opercles and the cheeks which bear a few hniall scales near upper mar-

gin of preopercle; in lower jaw a single irregular row of rather large

sharp-pointed teeth, upper jaw with two or three rows, with some

larger curved teeth intermingled.

Color in spirits, uniform yellowish white; dorsal with brownish

oblique stripes; caudal with a dusky shade.

Two specimens from Shanghai. Length, -1—1.50 inches.

GOBIICHTHYS MICROLEPIS (Bleeker).

Head, 1 in length; depth, 0; interorbital width one-half pupil; D.

VI-13; A. 11; scales, about 55, larger on posterior part of body; head

naked; opercles and preopercles entire; a single row of sharp curved

.teeth in upper jaw, two rows of slightl}' smaller ones in lower jaw;

maxillary extending to below anterior third of eye; lower jaw the

longer; anterior dorsal ra}' longest; caudal elongate.

Color in spirits, yellowish, a tint of dusky on tip of posterior rays

of spinous dorsal.

Five specimens from Hongkong. Length, 1.50-5 inches.

PARACHiETURICHTHYS POLYNEMUS (Bleeker).

Head, 3.95 in length; depth, 5.20; D. Vl-11; A. 10; scales, 27; head

and cheeks scaled; teeth in several rows, with some enlarged outer

ones; caudal elongate, sharp; dorsal not elongate; numerous barbels

on lower margin of subopercles, isthmus and lower jaw.

Color in spirits, yellowish brown; the tins all have a wash of dusky;

a large black, white-edged ocellus on upper raj's of caudal, not

extending on caudal peduncle or on base of tin; scales on top of head

rather large.

Three specimens from Hongkong. Length, 2.20-3 inches.

Family PLEURONECTID^F.

ARNOGLOSSUS TENUIS Giinther.

Head, 4 in length; depth, 2.75; D. 90; A. 70; small sharp teeth on

each' jaw; eyes close together on left side.

Two small specimens of this most fragile of tiounders, from Hong-

kong. Length 2.50 inches. They agree well with Giinther's descrip-

tion.

«

« Shore Fishes, Challenger, p. 55.
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PSEUDORHOMBUS ARSIUS (Hamilton-Buchanan).

Head on left side; head, 3.85 in leng^th; depth, 2.05; interorbital nar-

row, le.ss than pnpil. D. 71; A. 55; scales abont 75; curved portion

of lateral line 3 in the straight portion: maxillary reaching- to anterior

margin of pupil.

Color in spirits, yellowish, with luunerous lighter spots and dots,

an indistinct dusky Idotch on lateral line; scales ctenoid on both sides.

One specimen from Hongkong". Length, 8.50 inches.

Family SOLEID^E.

CYNOGLOSSUS AREL
i
Bloch and Schneider).

Head, 1.50 in length; depth, 4.:i5; eye, 3.iJ(» in snout; D. 120;

scales 96.

One specimen from Hongkong. Length. 10.50 inches.

Family CALLIONYMID.E.

CAI.LIONYMUS OLIDUS Gunther.

Head, 2.75 in length; depth, 11; D. lV-10; A. 9; three anterior dor-

sal spines elongate, tiliform, the fourth short; preopercular spine

strong, equal to length of eye, with four hooked barbs on the poste-

rior arm and one spine directed forward at base.

One small specimen. Length, 2.50 inches, from Shanghai. It

agrees very well with the account given bv Giuither





ON THE SYNTOMID MOTHS OF SOUTHERN VENEZUELA
COLLECTED IN 1898-1900.

By Edward A. Klaoes,

Of Craftoii, PennsiiJrnnia.

Having' recently studied the Syntoniid.v renuiinino- in my collections

brouo-ht from Venezuela, as well as some received later, and finding a

comparatively large percentage new to science, it was deemed advisa-

ble to undertake a thorough study of the species.

As the U. S. National Museum acquired a complete representation of

the moths taken l)v me in Venezuela after the first year's collecting"/'

arrangements were made with its officials whereby I have been ena-

bled to undertake the study of almost all the accessible species of

Syntomida^'' taken l)v me during my entire tri[) in Venezuela. The

present paper is therefore based primarily upon specimens in the

U. S. National Museum and, solely, upon species collected by the

author. The arrangement followed is in accordance with that in

Hampson's admirable work on the farmily.' with such minor changes

as are warranted by the present study and the writer's knowdedge of

their habits.

PSEUDOSPHEX AURIFERA, new species.
'

FeiiKiJe.—Head, and thorax l)eneath, dark brown: atitemue fulvous

with dilated portion purple; two outer joints of palpi, the frons. and

head l)ehind eyes with some grey hair; neck, tegula'. and thorax above,

clothed with golden hair; legs fulvous, the front pair dark; abdomen

" The Tring INIuseum received the specimens taken during the first year in the field.

'' tSonie of the species taken tlie first year were not found in duplicate, and socli of

tliem as were not taken later are necessarily omitted. Of the species taken after the

first year two are not inchided because it was impossible to study the venation with-

out some injm-y to the specimens, which, being unicjues, it would be unadvisable to

mar. At least two other species were not fpund in time to l)e studied.

''Catalogue of the Syntomid;ie in the Collection of the British Museum, by Sir

(leorge F. Hampson, Bart

Proceedings U. S. National Museum, Vol. XXIX—No. 1434.
531
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fulvous-brown; the sides and ventral surface of second seg-ment and

lateral patches and ventral fringe on third segment silverv; wings

vellow-hyaline, the veins and cilia brown. Fore wing with the area

in front of the median nervure and vein 5 brown, the cell with the

scales less dense toward base; the inner area with brown fascia

expanded to vein 1 except on outer third. Hind wing with fulvous

costal fascia, and the front of cell rather thinly clothed with brownish

scales.

Expanse.—28-30 nnii.

Ilahitat.—Suapure, Venezuela.

Types.—Cat. No. 8403, U.S.N.M., ana in collection of the author.

This species, as well as the next, belongs to the same generic sec-

tion as P. j)olistes Hiibner.

PSEUDOSPHEX CAURENSIS, new species.

Male.—Head fulvous-yellow; antenna^ tegula?, thorax, and legs

fulvous; lower part of frons and line behind eyes white; vertex with

black patch; mesothorax clothed rather thinly between dorsal line and

patagia; fore cox*, and streaks on fore and middle femort« silvery;

abdomen with- the first three segments and ventral valve fulvous, the

fourth segment with the ventral surface light fulvous, the upper sur-

face and following segments black; the first segment with subdorsal

black lines, the second and thii'd dorsal segments narrowly edged, and

the fourth dorsal segment irrorated and broadly edged with fulvous-

yellow; the ventral valve and the third ventral segment fringed Avith

white; wings fulvous-hyaline, the veins fulvous. Fore wing with

costal and inner fascia fulvous and the outer end of cell and area for-

ward of vein 5 somewhat irrorated. Hind wing with fulvous costal

fascia.

l^xpanse.—30-32 umi.

Habitat.—Suapure, Venezuela.

Types.—Cat. No. 8404. U.S.N.M., and in collection of the author.

PSEUDOSPHEX POLISTES, Hubner.

Hahltat.—Suapure, Venezuela.

SPHECOSOMA GRACILIS, new species.

Male.—Head, thorax, and legs orange; palpi in front with some

whitish scales; antenme with the shaft reddish and the branches dark;

spot on vertex, band on back of head, patches on tegul;\?, stripes on

patagia, and large patches on meso- and meta -thorax lilack; pectus

with white spots; fore coxa? whitish at base; abdomen fulvous above

and lighter below, the segments fringed with fulvous-yellow; the front

of first segment with a black bar expanded at middle into a short

dorsal stripe not reaching second segment; the tubercles with a few
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silver-green scales; wings j-ellow-hj^aline, the veins, and margins ver}-

narrowly, brown. Fore wing with fulvous inner fascia.

Fenialc.—Other than in the antenna% there are no definite secondary

characters.

Rqxime.—26-30 nnii.

Ilnhitat.—Suapure, and the upper Caura, Venezuela.

Types.—Cat. No. 8405, U.S.N.M.. and in collection of the author.

Allied to S. angudatum Moschler.

POMPILIODES ALIENA Walker.

Habitat.—Suapure, Venezuela.

ISANTHRENE CRABRONIFORMIS Staudinger.

This differs a little from the typical form, of which it seems to be a

variation due to locality.

Hal) itat.—Suapu re . Venezuela

.

HYDA BASILUTEA Walker.

Halntat.—Ciudad Bolivar and Suapure, Venezuela.

PHCENICOPROCTA VACILLANS Walker.

Ilahitat.—Suapure, Venezuela.

PHEIA LATERALIS, new species.

Femah-.—Head, l)ody. and legs brown-black; frons with lateral

white spots; antennte with minute streaks at base, and stripes near

tips white; patches on teguhe, shoulders, meso and metathorax, and

stripes on patagia crimson; coxa? with white spots; abdomen with two

dorsal white stripes on first segment, followed bv two dorsal series of

j^olden green spots, smallest at beginning, and subdorsal broad crimson

stripes which beyond the sixth segment are abruptly narrowed (form-

ing lateral stripes) and of a lighter or orange hue; the first three seg-

ments with ventral l)road white stripe; wings hyaline, the veins and

margins brown-l)lack. Fore wing with a small basal patch below cell

expanding into a short streak along front of vein 1, a long .subcostal

streak, and a short streak on inner fascia crimson; a ])rown-black dis-

coidal spot conjoined to the costal fascia, the terminal band wide on

apical area and below vein '1. Hind wing with the terminal band wide

on apical area and expanded at tornus.

Expanse.—30 mm.
Ilahitat.—Suapure, Venezuela.

Tijpes.—Cat. No. 8406, U.S.N.M., and in collection of the author.

Allied to P. daphmna Hampson and P. utica Druce.
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PHEIA UTICA Druce.

Hahitat.—Ciiidad Bolivar and Suapure, Venezuela.

PHEIA ALBISIGNA Walker.

Habitat.—Suapure, Venezuela.

MIMAGYRTA PULCHELLA, new species.

Female.—Head, thorax, and abdomen above, brown-black; pectus,

leg's, and abdomen beneath, white; streaks on front of palpi, the frons,

streaks behind eyes, spots below tegula?, subdorsal spots on meso-

thorax. and subdorsal patches of hair on meso and metathorax white;

tegulffi dorsally tipped with white and with some metallic blue scales;

patagia with small patch of whitish scales; legs streaked with brown;

abdomen with subdorsal lines and interrupted lateral streaks whitish;

the anal tufts and sublateral stripes on terminal segments l)rown-black;

wings brown-black. Fore wing with white point at base of costal

nervure, a broad yellow streak below base of cell, an oblique yellow

patch in end of cell and extending to vein 1, an oblique hyaline band

beyond the cell between veins 3 and 7, and some brilliant blue scales at

base of inner margin; the underside as above, but without the brilliant

blue and with whitish streaks on base. Hind wing with j'ellow fascia

from base below the cell and vein 2 extending above vein 4 and between

3 and 4 to near termen; a few brilliant blue scales along vein 1, the

cilia on inner margin white; underneath as above, but with whitish

streak on base of costal area, a 3^ellowish splash below the yellow

fascia, and without any brilliant blue scales.

Expanse.—32 mm.
Hahitat.—Suapure, Venezuela.

Type^.—Cat. No. 8407, U.S.N.M., and in collection of the author.

This species bears a striking resemblance to Chrostosonut tricolor

Felder and, as the venation is but slightly ditierent, it seems that the

two genera should be placed closer together than has been done.

LOXOPHLEBIA TRIANGULIFERA Felder.

Hahitat.—Suapure, Venezuela.

COSMOSOMA HAMPSONI, new species.

Male.—Head and body above, dark orange; below, orange-j'ellow;

palpi orange-yellow or orange; frons paler below; antenna? black with

the inner part of basal joint orange; paired spots on vertex, meso and

metathorax, and spots on tegulte black with metallic blue patches;

patagia with black border, the inner margin " usually with slight

metallic blue streak, the shoulders with metallic blue spots, pectus
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with inetiillic blue patches; fore coxa? whitish; tibiii? with basal black

.stripes usuall}" streaked with metallic blue, the stripes on fore and

middle tibiae short; abdomen with ventral valve; the front of first four

dorsal segments narrowly whitish; the hind part of dor.sal segments

with subdorsal black patches (small or absent )>eyond sixth segment)

usually (in types the tirst six pairs) enclosing metallic blue spots;

usually the first five or six (in types live) pairs of patches connected

dorsally, and the first three to live pairs rather extended laterally;

underneath with silvery band (often hidden by ventral valve) on front

of fourth segment, and the medial segments with or without lateral

black spots, often enclosing metallic blue patches; w^ngs yellow

hyaline, the veins, and margins narrowl}' brown-black. Fore wing
with metallic blue points at base, the terminal band wnde on apical

area, the inner fascia black. Hind wing with the terminal band wide

at vein 1, the inner fascia orange.

Female.—The whitish fascia on fore coxa? and the silvery ])and on

underside of fourth segment are absent; fore wing with basal orange

streak on inner fascia. The ventral valve is of course absent.

Expanse.—Males 3-1-4:2 mm.; females 34—48 nun.

Ilahltat.—Suapure, Venezuela.

7)//>t«.—Cat. No. 8408, U.S.N.M., and in collection of the author.

Remarkable for the great variation in size. In rare instances the

metallic markings are blue-green.

Allied to C. nlgricornts Fabricius.

Named after Sir George F. Hampson in recognition of his lepidop-

terological writings, which, although of wonderful magnitude, are

unexcelled in system and accuracy.

COSMOSOMA GEMMATUM Butler.

The form taken has the legs l)rown-black, and the abdomon with

sublateral series of metallic blue spots (as in C. xanthocera Hampson).

The male has the fore coxte and streaks on legs brownish 3"ellow, and

the abdomen beneath without yellow spots on third segment. This

form is evidently due to the locality.

Ilah'tiat.—Suapure, Venezuela.

COSMOSOMA GEMMATUM Butler var. XANTHOCERA Hampson.

In the form taken the antenna? are l)lack, with the branches orange,

and the shaft very rarel}" streaked. The abdomen frequentlv with

orange spot or band on front of sixth segment, and the l)and on fifth

segment not reduced in the male.

While the ground color of the head and body in this form is orange

and in gemmatum, black, the two forms are identical in habits, were

observed to commingle sexually, and are undoubtedly varieties of
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each other. They should be listed as given above, though the discov-

ery of the new form of xantliocera makes the latter name no longer

appropriate.

Habitat.—Suapure, Venezuela.

COSMOSOMA TEUTHRAS Walker.

In one specimen the discocellular spot was entirel}^ absent, whereas

in all other individuals it was quite prominent.

Tlahitat.—Ciudad Bolivar, Venezuela.

COSMOSOMA ACHEMON Fabricius.

In this species the male has the terminal band of forewing expanded

between veins 2 and 3 to cell and along it to vein tt, the expanded

portion being entirely' black or with more or less broad orange-red

streaks between the veins, the latter form agreeing with the descrip-

tion of the type.

Ilalntat.—Ciudad Bolivar, Venezuela.

COSMOSOMA ACHEMON Fabricius.

Variety.—In this rare form the usual red of the underside of the

body is superseded b}^ black, thus conforming to the coloration of the

male.

Exjjanse.—28 mm.
Ilahitat.—Ciudad Bolivar, Venezuela.

COSMOSOMA ACHEMON Fabricius var. BOLIVARENSIS, new variety.

Male.—Head and body black; antenna? with some white on tips;

patch on frous, spot between and spots behind antennae, spots on

tegula? and thorax, patches on pectus, fore coxa? below, and slight

basal streaks on tibia? metallic blue; patagia with or without red stripe

(in types without stripe in males, with stripe in females); abdomen
with subdorsal series of metallic blue spots; the ventral surface with

sublateral series of metallic blue spots which are very large on basal

segment, and usually obsolete beyond (as in types); wings hyaline,

the veins and margins black. Fore wing with metallic blue point at

base of subcostal nervure, a black basal patch, a narrow black discoidal

lunule; the terminal band very wide on apical area and expanded

between veins 2 and 3 to cell and along it to vein -1. Hind wing with

the terminal band wide at apex and expanded at tornus.

Female.—With the terminal band of fore wing not expanded between

veins 2 and 4.

Expanse.—26-30 mm.
Ilahitat.—Ciudad Bolivar and Suapure, Venezuela, though only one

specimen was met with at the latter place.
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Types.—Q?ii. No. 8i09, U.S.N.M., and in collection of the author.

The orang-e-red of the body and wings in arheinon is, in this form,

almost if not entirely superseded by l)lack. It is closely allied to C.

remotinn Walker, and it is very likely that the latter and, perhaps, one

or two more of the related *•• species," may yet be added to* the list of

varieties. The three forms herein listed were found together and are

exactly alike in habits.

MYCETROCNEME VARIPES Walker.

The' only specimen taken is a female in which the hyaline area of

the fore wing is reduced to a small spot below the cell, and another

between veins 3 and 4.

Habitat,—Suapure, Venezuela.

SAURITA CRYPTOLEUCA Walker.

Ilalj'itat.—Suapure, Venezuela.

SAURITA CASSANDRA Linnaeus.

IlaMtat.—Ciudad Bolivar and Suapure. Venezuela.

SAURITA VITRISTRIGA Druce.

As the male of this species was evidently unknown when Mr.

Hampson monographed the family, the following description is given:

Male.—Abdomen with ventral \alve covering the basal segments,

the valve black-brown broadly fringed with white; the last four ven-

tral segments yellowish, and the preceding two with su])lateral white

spots.

In this species the wings show considerable variation; the hyaline

area in some individuals l)eing inconspicuous, though it is usually

prominent and occasionally occupies about one-fourth of the whole

area.

The male having a ventral valve would place this species in the same

group as S. Cassandra Linna?us.

Hahitat.—Suapure, Venezuela.

/

SAURITA ANTHRACINA, new species.

Female.—Body black; frons and vertex with bluish metallic spots

and some whitish scales; spots on teg-ulte, shoulders, pectus, meso-

thorax, and spot on metathorax metallic blue with some whitish scales;

legs brown-black; abdomen with dorsal and lateral lines, and sublateral

series of spots metallic green merging into blue at base; wings brown-

black. Fore wing above slightl}^ suffused with brilliant blue; under-

neath with short metallic blue streak on base of costal nervure, and a

suffused brilliant blue streak on median nervure with branches on
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veins 2, 3, and 4. Hind wing* beneath with a suffused brilliant blue

streak on median nervure.

Expanse,—42 mm.
Habitat.—Suapure, Venezuela.

Type.—^2X. No. 8410, U.S.N.M.

SAURITA VENEZUELENSIS, new species.

J/rtZt?.—Black; tegulae, patagia, and thorax above orange; the head,

body, and base of fore wings with some metallic blue scales. Fore

wing with hyaline streaks in interspaces of basal half. Hind wing-

with the interspaces hyaline.

Female.—The orange on tegulse obsolete in type, the interspaces of

both wings hyaline, and the veins and margins black.

Expanse.—22-25 mm.
Habitat.—Ciudad Bolivar, Suapure, and the Caura Valley, Venezuela.

Types.—In collection of the author.

This and the next form are closely related to S. temenus Stoll, and

the present form seems intermediate. Possibly these three may prove

to be varieties of one species'^

SAURITA VENEZUELENSIS E. A. Klages, var. OBSCURA, new variety.

Like the preceding, but without orange markings in males or

females.

Habitat.—The same as preceding form.

Tijpes.—Cat. No. 8411, U.S.N.M., and in collection of the author.

SAURITA THORACICA, new species.

Male.—Dark fuscous; frons whitish; thorax and pectus orange-red;

fore coxa^ below with long whitish scales, the fore tibi* with white

streaks; wings orange-red at base.

Female.—No markings on fore cox^ and legs.

Expanse.—Male, 20 mm.; female, 25 mm.
Habitat.—Suapure, Venezuela.

Tyjjes.—O^X. No. 8412, U.S.N.M.

PSOLOPTERA LEUCOSTICTA Hiibner.

Habitat.—Suapure, Venezuela.

HISTI/EA BELLATRIX Walker.

Habitat.—Suapure, Venezuela.

HISTIi^A MONTICOLA, new species.

Female.—Brown-black; frons yellowish below; shoulders with 3^el-

lowish spots mixed with brown scales; points behind antennje, points

on tegula^, dorsal streak on metathorax. and patches on pectus metal-
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lie blue; legs brown, the fore coxa? with yellow patches. xA^bdomen

with two doi-sal and subdorsal brownish-yellow patches on front of

tirst seg-uient; the front of the second and third dorsal segments with

lateral yellowish fasciie nearly meeting above; the second, third, and

fourth segments with ventral In-oad yellow hands; a dorsal spot on

second segment, lateral series of spots beginning on same segment,

and incomplete sublateral series of spots metallic blue. Fore wing

with metallic-blue spots at base; a subcostal basal streak, a basal

streak below cell, a patch in end of cell, and streaks below base of

vein 2 crimson, slightly irrorated with brown scales; the discocellulars

with metallic-blue streaks; an oblique postmedian series of yellowish

spots between veins 3 and 7, the lower two being displaced outwardly;

underside marked about as above, but with a metallic-blue streak in

median part of cell, the lower discocellular streak expanded, and the

crimson markings without brown scales and outlined clearly. Hind

wing with basal large crimson patch below the cell, and an oblique

postmedian series of crimson spots between veins 2 and 6; underside

marked as above.

Expanse.—'^^1-'^^ nmi.

Habitat.—Suapure Mountains, Venezuela.

Types.—Cat. No. 8413, U.S.N.M., and in collection of the author.

MACROCNEME THYRIDIA Hampson.

The coloration in this species is subject to consideraljle variation,

the metallic color varying from bronze green to topaz and dark

cupreous. The fore wing above often with medial metallic streaks

which are sometimes expanded and conjoined into a more or less

prominent central band.

Ilahttat.—Ciudad Bolivar and Suapure, Venezuela.

MACROCNEME AFFINIS, new species.

Female.—Black; basal spots on palpi, lateral spots on frons, and

antennae near tips white; teguhe with white tips and some metallic-

blue scales; subdorsal stripes on thorax, and streaks on patagia

metallic blue; spots on trochanters, basal spots on fore coxa% and tips

of hind tarsi white; tibia* and fore coxa? usually with metallic-blue

streaks. Abdomen with subdorsal and lateral white spots on first seg-

ment, lateral and sublateral spots on second, and ventral points on the

other segments; the dorsal surface beyond the subdorsal spots, and

the sides of medial ventral segments suffused more or less with dark

cupreous green. Fore wing with white point at base of costa; some

metallic blue on base and streaks of same in and below end of cell

and above toner margin; underneath with a subcostal streak, and

large fascia? in and below cell metallic blue. Hind wing underneath
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with large metallic-blue fa^cife on front half to beyond end of cell,

and sometimes with fa.scia on inner area.

Expanse.—30 nnn.

Hahitat.—Suapure, Venezuela.

Types.—Cat. No. 8il4, U.S.N.M., and in collection of the author.

This species is allied to 3f. tJiyrldla Hampson.

MACROCNEME CHRYSOTARSIA Hampson.

In one specimen the hind tarsi are entirely black.

Hahitat.—Ciudad Bolivar, Venezuela.

MACROCNEME CAURENSIS, new species.

Male.—Black; palpi with the l)a.sal joint and front of second joint

white, the third joint sometimes streaked; lower part of frons with

the sides white and some l)luish scales between; vertex with some

metallic-blue scales; points fore and aft on basal joint of antenn:e,

streaks behind eyes, and spots on neck white; patches on teguke, spots

on shoulders, subdorsal spots on mesothorax, spot on metathorax,

streaks on patag'ia, fore coxa* l)elow, and streaks on tibia? white suf-

fused with metallic l)lue; spots on trochanters, and tips of hind tarsi

white. Abdomen with metallic green dorsal and lateral stripes; the

ventral valve metallic green broadly edged with white; the exposed

ventral segments with sublateral series of white spots, sometimes con-

nected ventrall}'. Fore wing with white point at base of subcostal

nervure, some metallic green at liase, and streaks in and in front of

cell; underneath with subcostal streak, and large fascia? in and below

cell metallic green. Hind wing underneath with large metallic-green

fascia in and in front of cell. The metallic green on the body and

wings is blue in oblique light.

ExjKinm.—30 mm.
Habitat.—Suapure and Ciudad Bolivar, Venezuela, though only one

specimen was met with at the latter place.

Types.—Cut. No. 8415, U.S.N.M., and in collection of the author.

Allied to M. alesa Druce.

MACROCNEME VITTATA Walker.

Habitat.—Suapure, Venezuela.

CALONOTOS TIBURTUS Cramer.'

Hahitat.—Suapure, Venezuela.

Most if not all the species in this genus show considerable variation

in the markings of the wings, and without the types before me it has

been found impracticable to make detinite determinations save in one

instance. Two or three species of the genus were taken at Ciudad

Bolivar.
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CALONOTOS sp.

Ilahltaf.— Suapure, Venezuela.

CALONOTOS sp.

Differs chiefly from the former in that the male has the fore coxa?

clothed with rather long hair.

//rt^iY«/.—Simpure, Venezuela.

CALONOTOS PLUMULATUS, new species.

Male.—Brown-1)lack; frons with lateral brown-mixed whitish

patches; antenna^ with some white on tips; points on teg'ulffi, spots

on pectus, fore coxtv, and trochanters, and the tips of middle and hind

femora^ white; abdomen above with white subdorsal lines and lateral

spots on lirst segment, followed by dorsal and lateral broad golden

green stripes; underneath with sublateral golden green stripes on tirst

seven segments, and a ventral series of white spots. Fore wing with

metallic blue-green basal streak Ijelow costa, and broad basal streak

below median nervure; underneath with a subcostal short metallic

blue-green streak at base, another beyond the middle, and a short

streak in front part of cell. Hind wing underneath with broad metal-

lic blue-green basal streaks in and in front of cell. Antenni\^ with the

branches very long.

Expanm.—50 mm.
Habitat.—Suapu re, Venezuela.

Tijpe.—C^t. No. 8416, U.S.N.M.

POLIOPASTEA VERDIVITTATA, new species.

Female.—Black; frons, streaks below eyes, spots on neck, median

spots on patagia, and spots on pectus and trochanters white; spots on

tegulae and shoulders, dorsal streak on mesothorax, and patch on

metathorax golden green; abdomen with l)road golden green dorsal,

lateral, and sublateral stripes, the lateral stripes beginning on second

segment and in line with white stripes on first segment. Fore wing

with white speck at base of costa, a subcostal short hyaline streak near

base, and a broad golden green streak below base of cell; underneath

with golden green streaks in cell. Hind wing underneath with basal

short golden green streak below costa, and broad streak in cell.

Expanse.—41 mm.
ITahitat.—Suapure, Venezuela.

Type.—C^t. No. 8417, U.S.N.M.
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POLIOPASTEA VERDIVITTATA E. A. Klages, var. FENESTRATA,
new variety.

Female.—Like the former, but with these additional characters:

Fore wing with a median hyaline spot below the cell, and a postmedian

series between veins 8 and 7 with the interA^ening portions of veins

streaked with white. Hind wing with a hyaline spot beyond the cell.

Expanse.—44 mm.
Ilah'dat.—Ciudad Bolivar and Suapure, Venezuela, the latter being

the type locality.

ry/^t-s-.—Cat. No. 8418, U.S.N.M., and in collection of the author.

POLIOPASTEA PLUMBEA Hampson.

Habitat.—Suapure. Venezuela.

TRICHURA MONSTRABILIS, new species.

Male.—Head and ))ody black: palpi in front, and streaks on neck

white; frons, vertex, cheeks, tegula?, shoulders, patagia, thorax, and

legs with patches ^f metallic blue (sometimes blue-green) scales; covse

with white patches; abdomen suffused with dark bronze-green, the

constricted segment white at sides and beneath; wings hyaline, the

veins and margins black. Fore wing with the base black with or

without metallic blue point; a discoidal black bar conjoined to the

costal fascia; the terminal band wider on apical half, underneath with

basal white streak on subcostal nervure. Hind wing with apical

black patch diminishing to vein 2, and the lobe on inner margin black,

underneath with subcostal long white streak. Abdomen wdth or with-

out (in types with) appendage on terminal segment.

Female.—Palpi, neck, and coxa? without white; the white on under-

side of wings absent or inconspicuous. The abdomen, of course, is

without the terminal appendage.

Expanse.—32-38 mm.
Habitat.—Suapure and the upper Caura, Venezuela.

7}//>t^.§.—Cat. No. 8405, U.S.N.M., and in collection of the author.

Belongs between T. esmeralda and T. hitifascia Walker.

TRICHURA COARCTATA Drury.

Habitat.—Suapure, Venezuela.

TRICHURA AURIFERA Butler.

Habitat.—Suapure, Venezuela.

TRICHURA MATHINA Druce.

Habitat.—Suapure, Venezuela.
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yETHRIA ANDROMACHA Fabricius.

The form taken has the extremity of abdomen crimson.

llahltai.—Suapure, Venezuela.

iETHRIA CARNICAUDA Butler.

Habitat

.

—Suapure, Venezuela.

i^ETHRIA LANGLEYI, new species.

Female.—Head and body black; sides of frons white; cheeks, patches

on teg-uhe and shoulders, streaks on patagia, dorsal spots on nieso-

thorax and metathorax, and spots on pectus golden green; fore coxse

with silvery patches, and hind femora? with white spots on tips: abdo-

men with the dorsal surface somewhat shot with brilliant blue, becom-

ing ol)solete toward tip; dorsal and moderately long lateral series of

golden green spots inclosing patches of whitish scales; the terminal

tufts and sides of preceding segment crimson, and the underside with

.short series of sublateral white patches; wings hyaline, the veins and

margins l)lack. Fore wing with the basal area black with golden green

patch at base; a black discoidal bar conjoined to the costal fascia;

the terminal band slightly expanded toward a])ex and at tornus. Hind

wing with the terminal l)and expanding to costa and into a short streak

below vein 1.

hlrpaiiM'.— oO nnu.

IIah!t((t.—Suapure, Venezuela.

rypt.-C'Ai. No. 8420, U.S.N.M.

This species belongs in the same g'eneric section as the foinier two,

as indicated })y the venation of the fore wing.

Nanied after Dr. S. P. Langley. Secretary of the Smithsonian Insti-

tution.

^THRIA ELIZA, new species.

Malr.—Head and body deep black; palpi with the base and streaks

on front white; head with white streaks behind eyes; shoulders with

spots, the lower part being white and the upper part metallic blue-

green; patches on teguho, stripes on patagia, dorsal patches on meso

and metathorax, and patches on pectus metallic blue-green; patches

on coxffi and spots on tips of middle and hind femon>? white; abdomen
above witii the first three segments and patch on fourth segment bril-

liant blue; the first six segments with dorsal, and excepting first seg-

ment, lateral, and sublateral series of white spots, the sul>lat.eral spots

being the largest; the second segment with sublateral metallic blue-

green spots in front of the white spots, which on this and the next

two segments are connected ventrally by a few white scales; the

terminal tufts crimson; wings hyaline, the veins, and margins rather

broadly deep black. Fore wing with the basal area black with metallic
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blue-green patch at l)ase; a discoidal deep black bar conjoined to the

costal fascia; the terminal l)and slightly expanded toward apex and at

tornus; underneath with subcostal short basal streak, and front half

of basal patch metallic blue-green. Hind wing with base of cell bril-

liant blue, and a similar basal patch below it, the patches shortened

toward front: the terminal band expanding widely toward apex and

inclosing small hyaline spots above and below vein 6, and wide and

somewhat dentate between veins 1 and 2; underneath with basal short

metallic blue-green streak below costa; the basal patches black. The

metallic l>lue-green markings change to blue or green, according to

the direction of the light.

Expanse

.

—45-47 mm.
Hahltat.—Suapu I'e, Venezuela.

Types.— (^'Ai. No. 8421, U.S.N.M., and in collection of the author.

As indicated 1)V the venation of the fore wing, this species also

belongs to the same generic section as the latter. Superficially it

bears considerable I'esemblance to the species described by Druce under

the name of dalfha., a species belonging to a different generic section.

Of this splendid family this is the most beautiful species known to

me, and I therefore name it after my mother.

ARGYRCEIDES CERES Druce.

Habitat.—Suapure, Venezuela.

It has been found advisable to place this species of Argyroeides at

the head of those taken, owing to the discov^ery of a species belonging

to a new generic section.

ARGYRCEIDES AURANTICINCTA. new species.

Male.—Head, palpi, pectus, and legs orange; antennas, teguUe. and

thorax abov^e, black; antenna? with the basal joint orange in front;

vertex with subdorsal black spots behind, and with or without black

patch on front; edges- of tegula?, borders of patagia, and patch on

metathorax orange; coxtv orange-yellow, and legs with black streaks;

abdomen black above and orange-yellow below; the first dorsal seg-

ment with tuft at middle and some hair on sides and edge orange; the

hind part of second dorsal segment and the fi-ont two-thirds of thii'd

dorsal segment naked (the exposed skin ])r<)wnish yellow), the third

and following dorsal segments with oi-ange bands behind, the bands on

third and seventh segments narrow ; the terminal tufts crimson; wings

yellow-hyaline, the veins black with yellowish splashes, and the mar-

gins narrowly black. Fore wing witii basal orange spot, with or

without crimson point; a long orange streak on edge of costa; a narrow

discoidal black bar conjoined to the costal fascia, which is wider on outer

half; the terminal band slightly expanded toward apex and below

vein 2. Hind wing with the terminal band slightly expanded at

apex, and the lobe on inner margin clothed with orange hair.
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Expan se.—24 mm

.

Hahitat.—Suapure, Venezuela,

Types.—Cat. No. 8422, U.8.N.M., and in collection of the author.

The partial nakedness of the constricted dorsal segments seems to

be a natural character which might easily escape notice or be attributed

to accidental denudation, and likel,y does not occur outside of this

genus, in which it seems limited to a few or possibly, though not

likely, two species.

ARGYRCEIDES SUAPURENSIS, new species.

3fale.—Head and body brown-black; palpi in front, edge, and some-

times lower part of frons, and spots fore and aft on basal joint of

antenna?. brownish white; lines behind eyes white; vertex with some

grayish hair; teguhe and patagia with grayish or yellowish edges;

shoulders and thorax with some grayish or yellowish hair; pectus

with whitish patches; fore coxa? below, and patches on middle and

hind coxje whitish; hind tibiw fringed with rough hair on outer half

of inner edge; abdomen with the back part of second dorsal segment,

and the front half or two-thirds of third dorsal segment naked (the

exposed skin brownish 3'ellow); the third dorsal segment with or with-

out (in types with) yellow on edge; the next four dorsal segments

edged with yellow, but very narrowly on seventh segment; the third

segment ventrally whitisli V)ehind. and the next four ventral segments

with narrow 3'ellow or whitish fringes; wings yellow hyaline, the

veins brown-black with some yellowish splashes, and the margins very

narrowly brown-])lack. Hind wing with the lobe on inner margin

clothed with black hair.

Fetnale.—The whitish patches on fore coxte are absent.

Expanse.—23-26 mm.
Hahitat.—Suapure, Venezuela.

T(/pes.—Cat. No. 8423, U.S.N.M., and in collection of the author.

The partial nakedness of the constricted dorsal segments in this

species is a constant and natural character discovered from a critical

examination of quite a number of specimens, nearl}' all of which are

in excellent condition. The underside of the third segment is nor-

mally more or less bared in front, the deiuidation most likely i)eing

caused bv some action of the legs.

This species constitutes a new generic section on account of the hind

tibiie being fringed.

DIPTILON HALTERATA Fabricius.

Hahitat.—Suapure, Venezuela.

It is strange that this species, whose hind wings are of little if

an}'^ use in its flight, should be taken so far north of its tirst-known

habitat.
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SYNTRICHURA VIRENS Butler var. REBA Druce.

Habitat.—-Suapure, Venezuelsi.

EUMENOGASTER NOTABILIS Walker var. CAURENSIS, new variety.

Male.—Head, thorax, and leg's brown-black; palpi in front, some
hair on frons, streaks behind eyes, spots on basal joint of antennae,

patches on fore and hind coxte, and on outer end of fore femorte white;

vertex and tegulse with some yellowish hair; patagia with streak of

3'^ellow hair, and the inner edge and posterior part fringed with yellow

and brown hair which are long behind; metathorax with similar long

hair; hind tarsi yellow beneath; abdomen with the first three segments

brown-black, and the others dark red becoming brown at extremity';

the first segment with slight dorsal yellow tufts; subdorsal spots on

front of second segment, and the front half of third dorsal segment
silvery; the fourth dorsal segment with or without silvery line on front;

the anterior two-thirds of third segment, and the front of fourth seg-

ment silvery beneath; wing^s yellowish hyaline, the veins and margins

brown. Fore wing with ver}^ long scarlet subcostal sti'eak; some
yellow scales below base of cell; the area between discocellulars and
apex clouded by being sparsel}'^ irrorated with black and crimson

scales; the terminal band rather broad and slightly expanded toward

apex. The veins on underside of both wings j^ellowish.

Expanse.—30-32 mm.
/7a&*^5a?!.—Suapure, Venezuehi.

Types.—Cdit. No. 8424, U.S.N.M., and in collection of the author.

This form is very much like notahiUsWdX^QY., and should be i-egarded

as a variety of it as herein considered.

EUMENOGASTER HiEMACERA Hampson.

IlaMtat.—Suapure, Venezuela.

SESIURA SMARAGDINA Walker.

Habitat.—Suapure, Venezuela.

CHRYSOSTOLA MELLINA Herrick-Schaffer.

Habitat.—Suapure, Venezuehi.

CHRYSOSTOLA ^QUALIS Walker.

Habitat.—Suapure, Venezuela.

PSEUDARGYROEIDES, new genus.

Proboscis well developed; palpi upturned, not reaching vertex of

head; antennse bipectinate, with short branches, the shaft dilated at

middle; tibae with the spurs moderate, the fore and middle tibiae
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t'rinood with rough hair; alxiomen with tlie second and tiiird sog-nients

constricted, the tliird segment quite narrow at middle. Fore wing-

with vein 2 from near middle of cell; 3 from well before angle; 4

from angle: 5 from above angle; (5 from below upper angle; T. S, 9.

and 10, stalked; 11 from the cell near end. Hind wing with the cell

long, the front part being the longer; vein 2 from long before angle;

8 from angle; 4 absent; n from well above angle; > from well ])elow

upper angle.

Type.— /*. r(na'>'/is/'f<.

PSEUDARGYROEIDES CAURENSIS, new species.

Female.—Head and body brown-black; palpi with the tips orange

in front; frons with lateral dark yellow spots; antennji? with j^ellow

point on front of basal joint; some hair on vertex, and streaks on neck

dark ^-ellow; streaks behind eyes metallic green; teguhv sprinkled

with dark yellow scales; mesothorax with subdorsal dark yellow

stripes; metathorax with patch of some metallic blue scales, and some

brown and dark yellow hair; patagia fringed with dark yellow, the

hind part with brown and dark yellow hair; pectus with large dark

metallic blue fasci.e and median yellowish patch; abdomen with dorsal

point on front of tirst segment, and dorsal spot on front of second seg-

ment yellow; the first segment with a few dark 3^ellow hair; the third

segment beneath, and the front half above, 3'ellowish, as are ventral

fringes on the next three segments; the third, fourth, and fifth dorsal

segments edged with dark yellow scales; wings yellow hyaline, the

veins brown-black and yellowish above, yellowish below, and the

margins narrowly brown-black. Fore wing with a discoidal bar; the

terminal band, expanded between vein -t and apex; underneath with

the discoidal l>ar yellowish. Hind wing with the terminal band

expanded slightly at apex, and the lobe on inner margin clothed with

black liair.

K.rp<(nse.—2{> mm.
Hahltat.—Suapure, Venezuela.

Type.—OAt. No. 8425, U.8.N.M.
This species beai's a strong resemblance to Argi/rocifhs .^i(((pun'nf<ifi

E. A. Klages. The genus belongs next to (7iri/.so.^t(>/t/.

EPANYCLES IMPERIALIS Walker.

Habitat.—Suapure, Venezuela.

ANDROCHARTA MEONES Stoll.

Habitat.—Ciudad Bolivar, Venezuela.

ANDROCHARTA DIVERSIPENNIS Walker var. BRAZILIENSIS Butler.

Habitat.—Suapure, Venezuela.
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CERAMIDIA CAURENSIS, new species.

Male.—Brovvn-bhick .shot with dark ciiprcou.s irreen; antenna? metal-

lic blue above; patagia fring-ed behind with brown-black hair; four

coxaB with white patches; abdomen with the iirst three ventral seg-

ments white. Fore wing underneath with the inner area white as far

as covered normally by the hind wing. Hind wing above with the

costal area and a streak on median nervure to end of cell white.

Males.

Expan.se.—40-44 mm.
Habitat.—Suapure, Venezuela.

Types.—C^it. No. 8426, U.S.N. M., and in collection of the a:uthor.

In occasional specimens the metallic hue is dark l)lue-green.

Allied to C. hdlerl Moschler.

CERAMIDIA PHEMONOIDES Moschler.

Hahitat.—Suapure, Venezuela.'

AMYCLES ANTHRACINA Walker.

In two specimens the neck has prominent lateral crimson-tipped

tufts, while the other examples have the tufts more or less obsolete

and, with few exceptions, without a trace of crimson.

Hahitat.—Suapure, Venezuela.

AMYCLES DOLOSA Walker.

Habitat.—Suapure, Venezuela.

ANTICHLORIS ERYPHIA Fabricius.

Habitat.—Snapure , Venezuela.

ANTICHLORIS QUARTZI, new species.

Male.—Head and body brown-black; palpi with some white on outer

side; antennae above, and patches on frons and vertex suffused with

metallic blue; eyes with some white behind; patches on tegula? and

shoulders metallic blue or blue-green slightly sutiused with white;

meso and metathorax with dorsal metallic-blue patches; patagia with

metallic-blue or blue-green stripes and fringed with brown-black hair

longer behind; legs suffused with metallic blue or blue-green; patches

on fore coxa? and streaks on legs white; abdomen with dorsal and

lateral metallic blue-green or cupreous-green stripes, and a slight suf-

fusion between; the second segment with white lateral spots on front;

the ventral surface with sublateral white stripes narrowing distall}',

the intermediate area suffused with metallic blue or blue-green; wings

brown-l>lack diffused alcove with metallic blue-green and below with

metallic blue, the diffusion on upper surface appearing sl^ronger on
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the nervures. Fore wing- with metallic blue or hlue-oreen spot at

base of subcostal ner\aire; underneath with the inner area silvery as

far as covered normally by the hind wino-. Ilintl wing with the costal

area silvery as far as covered normally l)y the fore wing-.

Female.—T\i(d patches on fore coxa^ are reduced to spots and the

legs without white streaks; the inner area on underside of fore wing,

and the costal area on upper side of hind wing grayish brown.

Expanse.—88-42 mm.
Ilahifat.—Suapure, Venezuela.

Types.— C'Ai. No. 8427, U.S.N.M., and in collection of the author.

The metallic hues are subject to variation, a few speciuKMis having the

upperside of the wings ditiused with dark cupreous green, and the

underside, as well as the markings on head and body, shows a corre-

sponding change.

This species bears a striking resemblance to A.rnjj>Ji!a Fabricius, but,

as the hind wing has vein 2 given oft' from toward angle of cell while

the discocellulars are as in ^4. panacea Druce, it constitutes a new

generic section forming a connection l)etween the sections of which

the former and latter species are representative. The foi-mer species

should be placed after .-I. Keaddid Butler.

Named after my neighbor, Mr. William B. Quartz.

SCIOPSYCHE AURANTICAUDA, new species.

Female.—Head, thorax, and legs ])lack; abdomen with the first four

segments above, and the first three below black; the underside of

third segment with ventral patch and some scales along edge brownish

white; the last ventral segment and anal tufts yellow; the other seg-

ments, and lateral spots on fourth dorsal segment orange; wings with

the veins, and margins very narrowly, brown black. Fore wing with

the interspaces rather thinly clothed with brown black scales. Hind

wing semihyaline, the tenninal and inner areas ineguhuly suft'used

with brown-black.

Expani<e.'—?j'l mm.
Ilahifat.—Suapun% Venezuela.

Ti/pes.—Cat. No. 842S, U.S.N.M., and in collection of the author.

While the venation in this species does not agree exactly with the

genus Sc!nj}.sycJu\ yet the writer does not regard it as diftering enough

to warrant the founding of another new genus.

NAPATA VENEZUELENSIS, new species.

Male.—Brown-black; palpi in front, frons, and front of basal joint

of antenna? white; head back of eyes with metallic blue stripes edged

behind with w^hite; some scales on vertex, patches on tegulte, meso

and metathorax, shoulders and pectus, the inner edge of patagia, and

suffused streaks on legs metallic blue, the patches on shoulders with



550 FROCEEDiyiiS OF THE NATlOXAL MUSEUM. vol. xxix.

some .vhite below; coxeg, and streaks on underside of femora? and

fore tibiae white. Abdomen with dorsal whitish line and lateral series

of metallio spots blue at base and blue-green behind; the lirst six seg-

ments with broad ventral white stripe. Fore wing with a long narrow

whitish streak on costal edge; a basal spot, and a short streak on base

of vein 1 metallic blue: iiyaline streaks in cell and below it to angle;

ciliie white at apex and, parti}', at toriius. Hind wing with the cilia"

whitish toward tornus; the inner area white below.

Female.—Frons metallic blue; cox» without white except at tips,

the fore coxte with metallic- blue patches- legs without white streaks;

antennge, shoulders, costal edge of fore wing, and inner area of under-

side of hind wing without white; abdomen with the ventral stripe

present (as in types), or very rarely obsolete, the stripe clouded

(usuall}^ slightly, as in types) by being irrorated with brown-black

scales; palpi with or without (in types with) white on front and the

white mixed with brown, the white usually (as in types) present as

a small streak; the front of palpi also with or without (in t3'pes with)

some metallic-blue scales toward outer end.

Expanae.—25-27 mm.
Habitat.—Ciudad Bolivar and Suapure, Venezuela.

Types.—Cat. No. 8429, U.S.N.M., and in collection of the author.

In rare instances the metallic markings are blue-green, but the

metallic blue of ordinary specimens changes to blue-green in oblique

light.

Allied to N. terminals Walker and N. Jeiicoielan Butler.

NAPATA QUADRIMACULATA Moschler.

Habitat.—Suapure, Venezuela.

IXYLASIA KELLERI, new species.

Male.—Head, thorax, and abdomen black: basal joint of palpi and

points behind eyes white; spots on teguke, shoulders, and patagia,

subdorsal points on mesothorax and dorsal point on hind margin of

metathoi-ax white and metallic blue; coxa? with white patches; al)do-

men with the tufts of hair brown and white; the dorsal surface with

white and blue point on first segment, the terminal segment and band

on preceding- segment scarlet; vmderneath with short lateral series and

longer sublateral series of white spots, the latter series followed by

white-mixed dark orange patches on last two segments; wings hyaline,

the veins and margins black. Fore wing with the base black, with two

basal bluish-white points, a broad discoidal black bar conjoined to the

costal fascia and extended and widened between veins 3 and 4, the ter-

minal band expanding toward apex and widened below vein 2, the

inner fascia rather broad and with a short metallic trreen streak on
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basal lialf: uiuhM-iicatli with a ])a8a] white and blno streak on costal

fascia. Hind wiiio- with a narrow discoidal black bai\ the terminal

band broad and irregular; underneath with a broad white and blue

basal streak on costal fascia.

Fi'iiiale.—Head with the markings as in the male and with white

patch on frons; tegula^. bod3\ and wings without l)lue and white, or

bluish-white markings; spots on shoulders, and dorsal spots fore and

aft on thorax white; abdomen with dorsal and lateral white spots on

iirst segment, the lateral and sublateral series absent, the terminal

segment (excepting anterior subdorsal areas) and some scales on pre-

ceding dorsal segment scarlet. Fore wing without metallic green

streak on inner fascia. The al)domen, of course, is without the basal

tufts of long hair.

Expani<>\—-t4—tS mm.
Hahitaf.— Suapui-e and the upper Caura, Venezuela.

Type><.—Cat. No. 84:^0, L'.S. N.M., and in collection of the author.

Allied to /. trogonohhs Walker.

Named in memory of the late Prof. Edward Keller, of Pittsburgh,

Pennsylvania, whose knowledge of nmsic, i)hilologv, and botany,

and familiarity with most l)ranches of natural history made him most

attractive.

CACOSTATIA UMBRATICOLA, new species.

Male.—Black, shot with brilliant blue; some scales on front of palpi,

the frons. cheeks, small patches of scales on teguhe and shoulders, aixl

some scales on patagia and thorax white; legs fuscous with cox.e and

stripes white; abdomen with subdorsal Nvhitish stripes; a broad ven-

tral stripe and sul)lateral lines white. Fore wing with patch of scales

on base of vein 1, and a short streak in front of outer end of patch,

white; a large triangular hyaline patch in and below cell and l)etween

veins 2 and 3, and an oblique band beyond the cell between veins ?>

and 7. Hind wing hyaline, the veins, and a terminal band expanding

at apex and tornus and extending on inner margin to lu^ir base, black,

shot with brilliant blue; cilia> partly white at tornus.

Expan .se.— o( >-3i} nun

.

Hahifaf.—Suapure, Venezuela.

Tyj>ex.—Cat. No. 8431, F.S.N.M., and in collection of the author.

Allied to C. di^nilh Walker.

CYANOPEPLA GLAUCOPOIDES Walker.

]falt!taf.—Suapure Mountains. Venezuela.

AGYRTA PORPHYRIA Stoll.

ILihitat.—Suapure, Venezuela.
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CORREBIDIA CALOPTERIDIA Butler.

Habitat. —Suapure, Venezuela.

HYALEUCEREA ERYTHROTELUS Walker.

Habitat.—Suapure, Venezuela.

HYALEUCEREA CHAPMANI. new species.

3fale.—Head, body, and legs fuscous; abdomen with subdorsal series

of large patches beginning- on fourth segment, and lateral anal tufts

scarlet; wings hyaline, the veins and margins rather widely fuscous.

Fore wing with a discoidal fuscous patch conjoined to the costal fascia

and extending below angle of cell; the terminal T)and wide on apical

area and expanded at vein 1. Hind wing with the terminal band wide

at apex and the inner fascia rather broad.

E.rpanne.—26 mm.
Hah!tat.—Suapure, Venezuela.

Types.-^Ciit. No. 8432, U.S.N.M., and in collection of the author.

Belongs in the same generic section as the former species.

Named after Prof. Thomas J. Chapman," author of The French in

the Allegheny Valley, Old Pittsl)urgh Days, etc.

While the species included in this paper are all day-fliers it is likelv

that nearl}^ all of them possess some characteristic habits which, in a

number of cases, the writer was able to discover, but in other instances

could not, owing to the paucity of specimens or from being too difficult

to ascertain with exactness. Although it has been impossible to record

these observations in the present paper, yet, without the knowledge

gained in the field, it would have })een impossiljle definitely to deter-

mine the relationship of some of the forms herein listed.

'^' Profesfsor Chajiinan dind suddenly before thin jiaper conld be printed. A sketcli

f)f his life will hv found in Thr Cliarticr.^ Vdlh'tj Mlrmrnf I'Vbruary 2o, 1905, and in the

current volume of The I'mm^ijlrdii'ia School ./onnial.



A FOSSIL RACCOON FROM A CALIFORNIA PLEISTOCENE
CAVE DEPOSIT.

By James Williams (tidley,

Oftlie Tkpartment of (leology.

While engag-ed in the work of cataloguing- fossil vertebrate material

in the United States National Museum, the writer recently brought to

light a small collection of fossils from ''Cave Bear" Cave, McCloud
River, California, in which were some fragmentary bones and well-

preserved upper and lower jaws of an apparently new species of

Procyon^ which isdescri})ed below\ The remainder of the lot consists

principally of liml) bones and vertebrae of a very large carnivore, prob-

ably a species of Aiiij)h!cy(>n. These last-mentioned bones are com-

paratively free from matrix, being only lightly coated with a reddish

deposit, characteristic of the decomposition of limestone, but the bones

and teeth of the Procyon specimen were heavily incrusted with stalac-

titic and crystalline calcite, suggesting that they may have come from

a different part of the cave. The specimens, however, are jjrobably

contemporaiy and of Pleistocene age.

This interesting little collection was |)rocured and presented to the

Museum by Mr. L. Scone, in 188L

PROCYON SIMUS, new species.

The type specimen (Cat. No. 2634, U.S.N.M.) represents an adult

male, as indicated by the relatively large canines, and consists of ]>()tii

jaws, containing a complete series of upper and lower teeth, a por-

tion of the palate, both otic bullae, and a few other skull fragments.

Associated with it and probably belonging to the same individual are

the distal half of a humerus and the nearly complete half of a pelvis.

This species most closely resembles the California variety of the

living Proeyon ]()t<n\ with which it is here compared, but besides its

somewhat greater size the following important differences are observ-

able:

(1) The lower jaw has relatively a nuich greater depth, especially

anteriorl}', the molar premolar series of teeth standing at a relatively

Proceedings U. S. National Museum, Vol. XXIX— No. 1435.
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higher elevation above tlie l)ase of the canine. {-2) Roth npper and
lower canines are comparatively larg-er, straij^hter, and yjlaced more
nearly vertical in the jaw. This, together with (3) the relatively

wider separation, especially of the upper canines, and (4) the somewhat
more prominent and more squarely set incisors, gives to the muzzle a

massive and more pug-nosed appearance than is observed in /*. lotor.

The second molars, upper and lower, are relatively larger, and the

premolars are more closely crowded than is usual in the specimens of

P. lotor examined, but these dili'erences are perhaps not more marked
than would be seen in the extreme of individual vai'iation in this

direction.

The following- is a table of comparative measurements of the type

specimen and an adult male of P. lotor from California. The two
specimens represent as nearly as possible individuals of equal ag-e, as

indicated bv a like degree of wear in the teeth.

Measurements.
P. simus
(No. 2634,
U.S.N.M.).

Total length of lower jaw
Total length of lower dental series
Depth of jaw at wi]

Depth of jaw at po
Width across upper incisors
Totnl width across upper canines
Antcrojidstcrior diameter of canine at base
Diameters of ^4:

Anteroposterior
Transverse

Diameters of v/^i:

Anteroposterior
Transverse

Diameters of ;(/•.>:

Anteroposterior
Transverse

mm.
90.0
53.5
16.0
17.5
18.5
31.5
8.0

8.5
8.5

9.0
10.0

7.0
8.5

P. lotor

(No. 70948,
U.S.N.M.).

mm.
80.0
51.0
12.0
13.0
16.0
25.5
6.3

8.5
8.0

9.0
9.5

6.0
8.0

EXPLANATION OF PLATE XIL

Procyon .sv'tohs.

Fig. 1 . Upper and lower jaws, side view.

2. Upper and lower jaws, anterior view.

3. Superior dentition, crown view.

4. Inferior dentition, crown view.
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Procyon Simus, New Species.

For explanation of plate see page 554.





THE MONKEYS OF THE MACACA NEMESTRINA GROUP.

By,^TEKKiT S. Miller, Jr.,

Assidaut Curator, Dinsioii of Maiiuiiah.

The United estates National Museum contains seventeen skins of

monkeys of the Macaca"- nemestrina group, all l)ut one of them col-

lected and presented by Dr. W. L. Abbott. In this series are repre-

sented no less than live well characterized species, one each from

Sumatra, Borneo, the Pagi Islands, the Malay Peninsula, and Chance

Island, Mergui Archipelago. The specimens show no individual

variations worthy of special note or which tend in any way to connect

the different forms. The species may be distinguished as follows:

SYNOPSIS OF THE MONKEYS OF THE MACACA NEMESTRINA GROUP.

Hairs of back, underpartss, arms, and legs indistinctly or not aunulated; median and

posterior area of back so dark that tiie blackisli tail forms no noticeable

contrast; buttocks not noticeably paler than sides and thighs; canines of

males (so far as known) excessively heavy.

A dwarf animal with sknll of adult female (male not known) only 110 mm. in

greatest length M. pagensis, p. 557

Large animals with skull of female 130 mm. or more in greatest length, that of

adult male 140-160 mm.
Skull elongated, the zygomatic breadth scarcely <jr not greater than distance

from lower rim of orbit to most posterior point of occiput.

M. lu'DiestriiKi, p. 556

Skull widened, the zygomatic breadth consideralily greater than distance from

lower rim of or}>it to most posterior point of occiput M. hroca, p. 558

Hairs of back, underparts, arms, and. legs distinctly aunulated; median and posterior

area of back so little darkened that the blackish tail forms a conspicuous

contrast; buttocks noticeably paler than sides and thighs; canines of males

not excessively heavy.

A noticeable contrast in length between hair of slioulders and neck and that

of back; least distance from orbit to gnathion scarcely greater than width of

rostrum at base of zygomata M. insiddua, p. 560

No noticeable contrast in length between hair of shoulders and neck and that

of back; least distance from orliit to gnathion conspicuously greater than

width of rostrum at base of zygomata . .M. adusta, p. 559

(i Macaca Lecepede, Tabl. Mamm., 1799, p. 4. Macacus Desmarest, Mammalogie,
I, 1820, p. 63.

Proceedings U. S. National Museum, Vol. XXIX—No. 1436.
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MACACA NEMESTRINA (Linnaeus).

1766. [»S'/»ua] nemestriau Linn.eis, Synt. Nat., I, 12tli ed., p. 35 (»Sumatra).

1822. Simia carpolcgns Raffles, Trans. Linn. Soc. London, XIII, p. 243 (Ben-

coolen, Sumatra).

Type local Ity.—Sumatra.

GeograpJi'iG dtxtrHxidon.—So far as is at present known this spe-

cies is confined to the island of Sumatra, where it appears to be ver}^

general!}^ distributed. •^

General c/taracters.—A large animal with greatest length of skull

130 mm. or more in females, 140-160 nnn. in males; zygomatic breadth

of skull scarcely or not greater tiian distance from lower rim of ()rl)it

to most posterior point of occiput; fur nowhere distinctly grizzled; a

noticeable blackish median dorsal area.

Color.—General color a light, dull, russet or wood-brown, fading

to ecru-drab on underparts and inner surface of limbs, and becoming

blackish on crown, neck, and median area of back. Across shoulders

the blackish and brown are distinctly mingled, though without pro-

ducing any grizzled eti'ect. Long hairs beneath and in front of ear

blackish at tip. Tail sharply bicolor," blackish above, dull ochraceous-

buff below. Hands and feet not darkei- than arms and legs. Through-

out the brown area of the Ijody and limbs the fur is ecru-drab beneath

surface, this color appearing when hairs ai'e disarranged, particularh'

on sides of body, on lower half of legs, and on hairy portions of but-

tocks, though nowhere producing contrasted lighter areas. Many of

the hairs on arms and legs are dark-tipped, but this is onl}' noticeable

on close inspection.

Shull and teeth.—Skull (Plate XV, tig. 1) rather elongate, the zygo-

matic breadth about equal to distance from anterior rim of orbit to

most posterior point of occiput, the least distance from orbit to

gnathion distinctly greater than breadth of rostrum at anterior base

of zygomata; brain case low, the depth from posterior point of frontal

to lower edge of occipital condyle very noticeably less than width

above posterior base of zygomata; palate highW arched. Canine

teeth very large, the greatest diameter of the upper tooth at alveolus

about one and oiu'-half times length of crown of third moJar; cheek

teeth not peculiar in form, but their size relatively somewhat less than

in the other species.

Measurements.—See tables, pages .5*)l-r)()2.

Specimens examined.— Eight, from the following localities: Kateman

River, east Sumatra, 4; Tapanuli Bay, west Sumatra, 2; Tainissan Bay,

west Sumatra, 2.
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MACACA PAGENSIS Miller.

1903. Macacus pagensh Miller, Smithsonian Miscellaneous Collections, XLV,
p. 61. November 6, 1903.

Type locality.—South Pagi Island, east Sumatra.

Geographic distri/mtion.—This animal is probably confined to the

Pagi Islands.

General characters.—Like Macaca nemestrina., but size much less

(skull of female only 110 mm. in greatest lenofth). and color much
darker.

Color.—Dorsal surface from forehead to base of tail clear bister,

darker than that of Ridgvvay, the drab underfur appearing irregularly

at surface when hair is disarranged. Sides of body and inner surface

of arms and legs isabella-color. Belly isabella-color, fading to light

fawn-color on chest and throat. Outer surface of arms light russet,

that of legs dark isabella-color, except on thighs, which are mostly

covered by an extension of the brown area of back. A similar but

less extensive wash covers proximal half of upper arm. Sides of

neck grayish cream-buli', in striking contrast with upper surface.

Cheeks and chin brown like that of back, but not quite as dark.

Hands and feet dusky brownish. Tail sprinkled with isabella-colored

hairs. "Callosities fleshy brown. Palms and soles light fleshy

brown.'""

6'/?'^///.—The skull (Plate XVIII, tig. 2) is very much smaller than that

of a slightly younger female of Macaca neinestrina (Plate XVIIl, tig. 1)

from Tapanuli Bay. Sumatra. In general form, however, the two do

not appreciably differ. The bony palate is concave laterally (when

viewed from below), but to a less degree than in the larger animal.

Its median line is nearly straight, and shows only a trace of the deep

longitudinal concavity so conspicuous in M. neiiiestrlna in region

between premolars. Audital bulla; a little more swollen anterolater-

ally than in M. nemestrina^ but this character may be purely individual.

Teeth as in Macaca neuiestrina^ but smaller throughout.

Measurements.—See tables, pages 561-562.

Specimens exandned.—The type of this species remains uni(|ue.

Remarls.—Macaca pagensis is a well-marked insular species char-

acterized by its small size and dark color. The peculiarities of the

posterior molars of the type prove to be individual only, as they are

exactly reproduced in some of the specimens of 31. neinestrina now at

hand.

«Collector'a note on label.
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MACACA BROCA, new species.

1893. Macacus nemestriiiUK Hose, Mammals of Borneo, p. 6. {Not Simianemes-

trina Linna3us.

)

Type specimen.—Adult male (skin and skull) No. |ff^^ United States

National Museum. Collected at Hapagaya River, northeast Borneo,

November 21, 1887, by C. F. Adams.

Geographic distrihutlon.—Borneo.

General c/iaracters.—Similar to M.acaca nemestrina^ but skull so

broadened that zygomatic breadth is considerably greater than distance

from lower rim of orbit to most posterior point of occiput.

Color.—The color of the type is much like that of Macaca nem^estrina,

except that the brown areas have a dull, drabby cast. This dullness

may be due to the fact that the specimen was brought from Borneo

in an acid preservative Huid, which may have injured the color. There

is no distinct trace of annulation on any part of the fur. Dark dorsal

area well developed, extending from forehead to base of tail. In his

' Mammals of Borneo ' Mr. Charles Hose describes the color of this

animal as follows:

The general color is a decided olive, tending in some animals to Ijrown, the varia-

tion in color being due to the relative development of the yellov^f and black rings on

the hair. The rings occur on the exposed portion of the hair, the hidden part of

which is gray. The upper surface of the head, the mesial line of the back, and the

upjier surface of the tail near its base are deep brown or even blackish, more espe-

cially on -the head and over the hind quarters The extremities pale toward the

hands and feet, which are light olive brown. The outsides of the thighs have an

olive-gray tint. 8ome animals, however, especially the fully grown ones, are almost

uniformly colored deep olive brown, except on the l)lackish head and the middle

line of the back. The sides of the face and the under surfaces generally are grayish,

tending to white, but on the sides of the face the hair is washed with a dark, almost

blackish gray. The face is nude, of a dusky flesh color, which is the tint also per-

vading the ahnost naked ears and the callosities.

From this it appears that there is some annulation of the hairs in

certain regions, but that it is slight and variable. It is not present to

any noticeable degree in any of the three skins that I have examined.

Skull mid teeth. —The skull differs conspicuously from that "of

Macaca aeiiie>^ti'ma in its much greater relative breadth and depth. The
zygomatic breadth is conspicuously greater than the distance from ante-

rior rim of orl)it to most posterior point of occiput; the distance from

orbit to gnathion is not noticeablv greater than width of rostrum at

anterior base of zygomata, and the depth of })rain case fi-om posterior

point of frontal to lower edge of occipital condyle is nearly equal to

width above posterior roots of zygomata. Palate broader and less

highly arched than in N. nemestrina. Teeth as in the Sumati'an animal,

the canines similarly large.

MeasnTemenU.—See tables, pages 561-562.
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SpeciiiK'Hx e,i'(nnined.—Three, the type in the rnited States National

Museum, and two specimens in the British Museiun.

Reiinii'l's. —This species is readily distinguishable from Macava
)ienu^st)-t)ia by its much broadened and deepened skull.

MACACA ADUSTA, new species.

Ti/j>e specline')}.—Adult male (skin and skull). No. 124023, United

States National Museum. Collected at Champanii-. Tenasserim, Decem-
ber 22, 1903, by Dr. W; L. Abbott. Orioinal number, 2929.

(reographiv dlsfr!hi(ti<nt.—Malay Peninsula. Limits of rang'e un-

known.

(Tenci'alcJKd-iU'ti'i'x.—Like Macaca neinedrhia, but with hairs of back,

underparts, arms, and leo-s distinctly annulated, median area of back

very slightly darkened, and canines of males iiuich less enlarged;

least distance from orbit to gnathion conspicuously greater than width

of rostrum at base of zygomata.

Color.—The groun<l color of neck, shoulders, anrl back is a ))rig-ht

russet, everywhere distinctly speckled by blackish aiuuilations about

3 mm. in length, of whicli there are from three to five to a hair, accord-

ing as the fur is longer or shorter. Li lumbar region and on upper-

most part of thighs the russet fades abruptly to a light ochraceous-

buff, which becomes clear and unspeckled in area near callosities, form-

ing a noticeable contrast with surrounding parts. Crown blackish. A
faint, narrow, blackish shade along- middle of back. Tail as in Macaca
nemestrma, l)ut its dark upper surface strongly contrasted with back.

Underparts a light, indefinite drabby gray, distinctly darkened and
grizzled across belly. Arms and legs grizzled blackish and drabby

grav, with a very slight sutfusion of russet, their color noticeably con-

trasted with that of back. Feet and hands slightly darker than arms
and Ieg"s.

SkvU and teeth.—The skull (Plate XIV, fig. 2) is less elongate than

that of Afacaca nemestri'na, but not as widened as that of J/, hnn-a.

Bony palate, less arched than in the Sumatran animal. The teeth

differ from those of Macaca nernestrlna in the much less enlargement
of the canines in the male, the diameter of the upper tooth at alveolus

being about equal to length of crown of posterior molar. The anterior

lower premolar has the same peculiarity.

Meaiiiu'eraent^.—For measurements, see tables, pages 561-562.

Specimens examined.—Four, from the following- localities in Tenas-

.serim: Red Point, 1; Champang, 2; Telok Besar, 1.

Proc. N. M. vol. xxix—05 37
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MACACA INSULANA, new species.

Ti/pe )^/)eei7nen . — Adult male (.skin and skull). No. 104441, United

States National Museum. Collected on Chance Island, Mergui Archi-

pelago, January 1, 1900, by Dr. W. L. Abbott. Original number, 199.

General characters.—Like Nacaca adusta^ but with hair of shoulders

noticeably longer than that of back; least distance from orbit to

gnathion scarcely greater than width of rostrum at base of zygomata.

Color.—The color does not differ appreciably from that of Macaca
adusta^ except that the chest and belly are more heavily grizzled and

the hands and feet are noticeably darker than the arms and legs.

Skull and teeth.—The skull differs from that of Macaca adusta in

smaller general size, relatively greater width, and in the shorter

rostrum. In fact it suggests a miniature of the Bornean M. hroca.,

except that the rostrum is less broad anteriorly. Audital bulla^ less

inflated than in any of the other forms. Teeth as in 21. adaMct.

Measurements.—For measurements, see tables, pages 561-562.

Specimens examined.—Three, all from Chance Island.
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EXPLANATION OF PLATES.

Plate XIIL

(Greatly reduced. )

Fij . \. Macaca nemestrina (Linnanisi), male, Cat. No. ]2ol48, IT.S.N.M., Kateman
River, east Sumatra.

2. Macaca adusta Miller, type.

Pl.\te XIV.

(Greatly reduced.

)

Fig. L Macaca neuiestrina (Linnaeus), male, Oat. No. 123143, U.S.N.M., Kateman
River, east Sumatra.

2. Macaca adusta Miller, type.

Plate XV.

(Two-thirds natural size.

)

Fitj. 1. Macaca nemestrina (Linn;eus), male. Cat. No. 1231-13, U.S.N. M., Kateman
River, east Sumatra.

2. Macaca adusta Miller, type.

Plate XVI.

(Two-thirds natural size.)

Fig. 1. Macaca. nemestrina (Linnaeus), male. Cat. No. 123143, U.S.N.M., Kateman
River, east Sumatra.

2. Macaca adusta Miller, type.

Plate XVII.

(Two-thirds natural size.)

Fig. 1. Macaca nemestrina (Linnajus), male. Cat. No. 123143, U.S.N.M., Kateman
River, east Samatra.

2. Macaca adusta Miller, type.

Plate XVIIl.

(Two-thirds natural size.

)

Fig. 1. Macaca nemestrina (Linn;eus), female, ('at. No. 114502, U.S.N.M., Tapanuli

Bay, west Sumatra.

2. Macaca jMgensis Miller, type.

Plate XIX.

(Two-thirds natural size.)

Fig. 1. Macaca nemestrina (Linnaeus), female, Cat. No. 114502, LT.S.N.M., Tapanuli

Bay, west Sumatra.

2. Macaca pagensis^WWer , type.

Plate XX.

(Two-thirds natural size.)

Fig. 1. Macaca nemestrina (Linnaeus), female, Cat. No. 114502, U.S.N.M., Tapanuli
Bay, west Sumatra.

2. Macaca pagensis M'lWer, type.
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Skins of Macaca nemestrina (1 ) and M. adusta (2)

For explanation of plate see page 563.
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Skins of Macaca nemestrina (1) and M. adusta (2).

For explanation of plate see page 563.
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Skulls of Macaca nemestrina (1 ) and M. adusta (2).

For explanation of plate see page 563.
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Skulls of Macaca nemestrina (1 ) and M. adusta (2).

For explanation of plate see page 563.
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Skulls of Macaca nemestrina (1 i and M. adusta (2).

For explanation of plate see page 563.
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Skulls of Macaca nemestrina (1 ) and M. paqensis (2).

For explanation of plate see page 563.
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Skulls of Magaca nemestrina (1) and M. pagensis (2).

For explanation of plate see page 563.
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Skulls of Macaca nemestrina (1) and M. paqensis (2).

For explanation of plate see page 563.





A NEW LIZARD OF THE GENUS PHRYNOSOMA, FROM
MEXICO.

By Leonhard Stejneger,

Curator, Diiisiov of Reptilex <in<1 Batrachians.

A short time ago Mr. Raymond L. Ditmars, curator of reptiles in the

New York Zoological Park, sent me, from his private collection, two

small Phrynosomas, one of which he had kept alive for some time and

which had attracted his attention l)y its peculiar habits. They were

given to him in 1897, by a Mr. Eustace, according to whose statement

they were taken ''a short distance over the border of Arizona, in old

Mexico, State of Sonora.''

The most cursory examination of the specimens showed them to

belong to an undescribed species of ''horned toad,'' if indeed a Phry-

nosoma practically without horns can be so designated. Mr. Ditmars

has kindly presented the specimens to the U. S. National Museum, and

I take great pleasure in naming this very interesting species after

him.

PHRYNOSOMA DITMARSl, new species.

Diag7iosis.—Tympanum naked; nostril in the line of canthus ros-

tralis; one series of marginal abdominal scales; a single series of.

enlarged gular scales; submandibulars larger than lower labials; no

horns; a prominent ridge from tip of postorbital boss to outer enlarged

temporals; ventrals strongly keeled; lower jaw enormously developed

posteriorly, with 5 to 7 rows of keeled scales between the lower labials

and the submandibulars. »

Habitat.—Mex ico

.

7yp6^—Cat. No. 36022, U.S.N.M.; State of Sonora, Mexico, not far

from boundary of Arizona; Ditmars collection.

Dexcriptio7i of tyjM.—Adult male. Head much broader than long;

nostril in the line of canthus rostralis; tympanum entirely posterior,

vertical to the axis of the body, concealed in the anterior neck fold,

naked; no horns, the scales which in the other species form moi-e or less

Proceedings U. S. National Museum, Vol. XXIX—No. 1437.
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projecting spines being- only low bosses or pi'otuberanees; the postocu-

lar boss, a broad ti-iangnlar pyramid, its three edges being continua-

tions of the superciliary, tiie supraocular, and the orbito-temporal

ridges; an abruptly raised orbito-tempoi-al ridge from tip of postorbital

boss to the outer edge of the suY)ratemporal expansion at the base of

the scale corres|)onding to the outer temporal horn in other species, two
scales corresponding to temporal horns slightly enlarged, depressed, the

posterior, or inner, slightly pointed; below the scale row forming the

upper posterior edge of the supratemporal expansion on each side a

small conical spine; supratemporal expansion very wide, nearly straight

behind, with a very deep and narrow occipital notch; no temporal

ridge; on the edge of the fold in front of the ear a vertical series of 4

small spines; rostral very low; supralabials very small, scarcel}^ dif-

ferentiated from the scale row above, about 15 in number; about 15

small lower labials, the posterior ones gradually increasing in size,

though not larger than the scutes forming the orbito-temporal ridge,

and with a raised keel; a small spine behind the last lower labial,

separated from it by a single scale; along the edge of the lower man-
dible a series of enlarged, strongly keeled sul)mandibulars, increasing

in size backward, the keels of the posterior ones slightly produced and

pointed behind; mandible exceedingly deep, the distance between
angle of jnouth and base of submandibular shields being greater than

the diameter of the orbit; the large tlac space between the lower

labials and the submandibulars covered with polygonal scales of var}'-

ing sizes, similar to those covering the upper surfaces of the head,

about 5 in a row; all head scales keeled and wrinkled; gular scales

small, keeled; a series of spines on each side of the posterior half of

the throat near the submandibulars and parallel with them; gular fold

with a transv^erse series of spines and a few isolated clusters of spines;

a very heavy angulai- fold on each side of the neck, both the vertical

and horizontal portion armored with clusters of large spines; back and

upper surface of hind legs and tail with scattered larger, bluntly

keeled scales, the largest with their base surrounded bj' a ''rosette"

of smaller scales, which are larger than those forming the general

dorsal lepidosis; a single series of marginal scales, which are enlarged

and bluntly pyramidal, set between 2 basal rows of slightly enlarged

scales; scales of fore legs and lower surfaces strongl}^ keeled, the

former pointed behind; a series of 13 (14) femoral pores on each side,

separated on the middle of the belly by 4 scales, the pores piercing*

the scales near the posterior margin; base of tail strongly swollen,

with 2 enlarged' postanals; tail once and a third longer than head.

Color (in life) "reddish—the color of di-y building sand, with very

obscure markings," according to Mr. Ditmars; in alcohol, pale yel-

lowish gra}^ with 2 faint, narrow, l)rovvnisli bands across the lower

back; undei'side whitish with ver^' obscure dusky spots.
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Dimensidiix.
mm.

Total length 104

Tip of tiiiout to vent 76

Vent to tip of tail - -«

Tip of snout to tip of postorbital ])oss 16

Tip of snout to tip of extreme teni])oral scale - - 25

(ireatest width of head 28

Foi'e leg lO

Hind leg 53

The female {^o. 8<i()lo; sumc loctility and orioin) is smaller (.-^iioiit to

rent B-t mm.), hut ai>r(M\s in all particulars with the male, except that

the tail is shorter and not swollen at base and without postanal shields.

The number of scales in a row between lowei' labials and subman-

dibulars 6 or T; about ! poorly differentiated femoi-al pores on each

side.

Remark.^.— It is difficult to say to which of the formerly known

Phrynosomas the present species is most nearly related. It has no

special affinity to any of them. Of course, the absence of "horns"

proper may not be a point of great moment, although the correspond-

ing- scutes do not have the appearance of retrograded horns such as

in some forms of Pliripioxonia donglass/l. With the latter our new

species has the greatly expanded supratemporal region in common,

but otherwise they show no relationship. The position of the nostrils

is nearly exactly the same as in Phrynosoina orhieulare^ but there the

similarity ends. The scutellation of the throat reminds one of Phry-

nnsohia cornnfKiii^ and as this also is the only other species which has

an orbito-temporal, or postorbital, ridge, though much less developed,

it may be that it is to this highly spinous and manydiorned species that

our hornless and nearly spineless novelty has any real affinity.

The most unique feature of our species is the enormous vertical

expansion of the lower jaw. to which there is not even a faint approxi-

mation in an}" of the hitherto known species.





A STUDY OF THE WINGS OF THE TENTHREDINOIDEA.
A SUPERFAMILY OF HYMENOPTERA.

By Alexander Dyer MacGillivray,

Instructor in Entoinologi/, Vnrnell University.

INTRODUCTION.

This is a stud}^ in the phylog-ony of a group of animals based on a

stiulv of the modifications of a singh^ organ. It is an attempt to traee

tiie course of the changes wrought hy natural selection, an effort to

apply the principles of descent to taxonomy.

Classifications based on the modifications of a single organ are gen-

erally imperfect. But on no single organ of any group of animals or

plants has the efi'ects of natural selection been written so clearly as on

the wings of insects. The record is spread out as on a printed page

and only awaits the translator. The taxonomy of several groups of

insects based on a genetic study of their wings has been pu])lished,

and in every case where phylogenies based on other sets of organs

have been made it has been found that they confirm the conclusions

derived from a study of the wings.

The Tenthredinoidea have been carefully studied by many investi-

gators. Several classifications have been proposed, but no attempt

has been made hitherto to work out an arrangement along- the lines

here proposed. In previous groupings a character common to a large

number of forms and not common to others has been taken as of high

value, while those common to a smaller number of forms as of sub-

ordinate value. No account has been taken of the question as to

whether these characters include forms of one or of many lines of

descent.

At the outset I wish to express my obligations to Prof. J. H. Corn-

stock and Dr. W. A. Riley for constant advice throughout the prepa-

ration of this paper; to the authorities of the United States National

Museum for the loan of specimens from their collections not otherwise

accessible to me, and to Mr. J. Chester Bradley for the privilege of

examining a number of species and for looking over the manuscript.

Proceedings U. S. National Museum, Vol. XXIX—No. 1438.
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I.—HISTORICAL."

Students of wing-venation in the past almost invariably made the

mistake of considering the few-veined wing as the starting point and

the many-veined wing as the acquired condition. In the Lepidoptera

a wing-type like that occurring in the Noctuidfs or Arctiidge was con-

sidered the generalized condition, whih' the many-veined wings of the

Hepialida? and Micropteiygidje were looked upon as being at the sum-

mit of specialization in that ordei'. In the Diptera the wing of the

Muscidiv was taken as the starting point, and the extra veins found in

the Tabanidte and Leptida' were considered as entirel}" new develop-

ments and were given special names. The same view was held b}^

writers on the Hymeno])tera, where a wing type similar to that found

in the SphecidcC was made use of.

Our knowledge of the homology of the wing veins of insects is due

to the work of several investigators. The first one to consider this

subject was Hermann Hagen.'' He published a paper Ueber rationelle

Benennung des (leaders in den Fliigeln der Insekten, but this had

little more effect than to call attention to the importance of the sub-

ject. The first serious attempt to homologize the wing veins of

insects of all orders was not undertaken until sixteen years later when
Josef Redtenbacher'' pu]>lished a paper on a Vergleichende Studien

uber das Fliigelgeader der Insekten, which was an epoch-making work.

Unfortunately he made the serious mistake at the beginning of his

investigations of adopting the conclusions of Adolph; '' who, from a

study of the development of wing veins, had concluded that the veins

were, of two distinct kinds, concave and convex. The concave veins

had been produced by a thinning and the convex veins l>y a thickening

of the wing meml^rane; the former by a pushing in of the trachea, the

latter ))y the formation of chitinous lines and occupied l)y trachea?

only secondarily. Kedtenl)acher believed further that the wing was

longitudinally plaited, consisting of alternate ridges and grooves, the

concave or primary veins being situated at the bottom of the grooves

and the convex or secondary veins along the top of the ridges. He
considered that in the primitive insect the two wings of each side

were fan-like in form and similar in venation, like the wings of the

Saltatorial Orthoptera and Ephemeridge. Starting with such a manv-

veined type, he was successful in horaologizing the main stems of the

principal veins, but through his efforts to apply the theory of Adolph,

«For extended bibliographies of pajiers dealing with the wing veins of insects the

following should be consulted:

H. J. Kolbe. Einfiihrung in die Kenntniss tier Insecten. 1893. Pp. 269-271.

A. 8. Packard. Text-book of Entomology. 1898. Pp. 147-148.

6 Hermann Hagen. Stett. Ent. Zeit., XXXI, 1870, pp. 316-320.

c Josef Redtenbacher. Ann. k. k. Naturh. Hofmus., T, 1886, pp. 153-232.

f'G. Ernst Adolph. Ueber Insectentliigel. 1879.
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he was led into serious errors in honiologizing- the tips of the veins.

In comparing- the few veined wings of the Lepidoptera, I)ii)tera, and

Hymenoptera, where [)raetically all the concave veins are wanting,

with his primitive fan-type of wing, he concluded that fully one-half

of the veins had been lost. He was the first to devise a uniform

nomenclature and to apply it to all the orders of Avinged insects.

Beginning with the front margin of the wing, the veins were named

costa, subcosta, radius, media, cubitus, and anal. The convex veins

were designated l)v odd Roman numerals, costa by I, radius by III,

media by V, cubitus by VII, and the convex anal veins by IX, XI,

XIII, etc., the concave veins by even Roman nunuu-als, subcostaby II,

the concave anal veins ]\\ VIII, X, XII, etc.. the concave veins IV
and VI being left inmamed. The branches of the veins were desig-

nated l)v x-Vrabic numerals appended as indices to the Romati numerals

the Arabic indices being odd or even in accordance witli whether the

veins ncre convex or concave.

Redtenbacher in conjunction with Brauer in Ein Beitrag zur Ent-

wicklung des Flugelgead(>rs der Insekten." from a study of the devel-

opment of the veins in the wing of a nymph of an ^Eschnid, proved

that ])oth concave and convex veins are preceded by trachet^ and are

therefore similar in oiigin and consequently completely u]iset the

conclusions of Adolpii.

Spuler in iSUiJ in a pajier, Ziir Phylogenie und Ontogenie des Flii-

gelgeaders der Schmetterlinge,'' gave the results of an investigation of

the trachet^ that precede the wing veins, determined the type of the

lepidopterous wing, and was the tirst to recognize that radius in the

hind wings of this order has only two In'anches. A modified form of

the Redtenbacher notation was adopted, the veins being numbered
consecutively with Roman numerals and Arabic indices regardless of

their origin, Redtenbacher's veins IV and VI l)eing entirely disre-

garded. Unfortunately, however, he overlooked the trachea of costa,

vein I, and began his numbers with the second of the pi'incipal veins.

The following year Comstock' published the results of a general

investigation of wing \'eins, with special reference to the Lepidoptera.

From a comparative study of the wings of carl)oniferous insects he

showed that the two pairs of wings were similar in form and venation,

the most generalized forms being found among the carboniferous

cockroaches, where, with one exception—the anal furrow, vein VIII

—

all of the veins are convex, while none of the wings are plaited. He
further showed that the fan-type of wing assumed by Redtenbacher as

the primitive type was an extreme type of specialization for a par-

ticular kind of flight, and that instead of regularly alternating concave

"F. Bx-auer and J. Redtenbacher. Zool. Anz., XI, 1888, pp. 444-447.

''A. Spuler. Zeit. Wisw. Zool., LlII, 1892, pp. 597-646.

'•J. H. Comstock. Wilder Quarter-Century Book, 1893, pp. ;-i7-113.
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and convex veins the concave veins are .secondary in orig-in, being

either luoditied convex veins or veins that have arisen de novo. The
concave veins having- arisen to meet two distinct needs—first, in those

insects whore the wings are ])i-oadly expanded so as to fit them for a

sliding flight there is a necessity for a plaiting of the wings when not

in use so as not to impede locomotion on foot; and second, where the

width of the wings has been greatly reduced to ht them for a rapid

vigorous liight and the wing-s have been corrugated so as to strengthen

them. The concave veins IV and VI, here named "premedia" and
''postmedia,'" respectively, w^ere considered as wanting not only in the

Lepidoptera. but also in the primitive insect's wing. They were con-

sidered to t)e present only in those highly specialized w^ing-s of modern
insects where a corrugation of the wing has arisen. The nomen-
clature of Redtenbacher was adopted in all details, except that the

branches of the veins were numbered consecutively^ with Arabic

indices regardless as to whether they were convex or concave.

Packard," in 1895, g-ave an abstract of Spuler's paper mentioned
ai)ove, in which the nomenclature of Spuler is followed. Apparently,

if we may judge from his labeling of a notodontid wing, he has over-

looked one of the most important facts discovered b}^ Spuler, namely,

that the radius of the hind wings of the Lepidoptera consists of two
branches.

In a Manual for the Study of Insects,'' pu])lished during the same
year, tho. homology of the wing veins in the orders Lepidoptera, Dip-

tera, and Hymenoptei'a was carefully determined and named in accord-

ance with the modihed Redtenbacher notation. The concave veins IV
and VI were shown to he wanting in these orders, but were supposed

to ])v present as secondary developments in those orders where the

fan-type of wing existed.

In 1897 Comstock and Needham'' began jointl}' the publication of a

series of articles on the wings of insects of all orders. This investi-

g'ation was developed along two distinct lines and all the accessible

material of all the orders of winged insects was examined. First,

wherever possible, a careful study was made of the trachea which

precede the veins in the wing's of immature insects; and, second, there

was made a morphological comparison of the veins in the wings of

adult insects. The following important results were reached:

First. That the concave veins IV and VI are wanting in the wings

of all insects.

Second. That the primitive insect's wings had comparatively few

veins. These veins were eight in number. Beginning with the front

«A. S. Packard. Psyche, VII, 1895, pp. 235-241.

''J. H. and A. B. Coiiist(^ck. Itha(;a, N. Y., 1895.

'J. H. Comstock and J. G. Needham. The Wings of Insects, Amer. Nat.

XXXII and XXXIII, 1898 and 1899.
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margin of the wing-, the}^ are costa nnbranched, subcosta with two

In-anches, radius with tive branches, media with four l)ranches, cubitus

with two branches, and three unbranched anal veins.

Third. That the moditication in the numbei* of wing veins of insects

has proceeded along two distinct lines, the specialization of wing veins

by reduction and the specialization of wing veins by addition. The
former is illustrated by the wings of the orders Lepidoptera. Diptera,

and Hymenoptera; and the latter by the wings of the orders Orthop-

tera, Ephemerida, and Neuroptera.

Fourth. The development of a hypothetical wing type, which was

believed to represent the maximum number, the arrangement, and

the method of branching of the veins of the primitive insect's wing.

This hypothetical type was shown to be of primary importance in

determining the homology of the wing veins of insects of all orders.

The terminology of Redtenbacher had been applied in so many dif-

ferent ways by previous investigators that these writers made use of

a dilferent system of notation. The}' adopted the names of the stems

of the veins as used by Redtenbacher and used abbreviations of these

names to designate the veins, Arabic numerals being added as indices

to the abbre\'iations for designating the branches of the veins. The
abbreviations used were the following: costa, C; subcosta, Sc; radius,

R; media, M; cubitus, Cu; and the anal veins as 1st A, 2d A, and
8d A.

In 1902" Enderlein, in a discussion of an abnormal specimen of

Telea })olyphemuH gives the results of an extended investigation of the

interrelation of the wing and body trachea'. The tracheae of each

wing is divided into two systems, the radial and the medial, the

former including the costa, subcosta, and radius; the latter, media,

cubitus, anal, and axillary veins. It is unfortunate that this writer

did not study some of the generalized Lepidoptera, such as the Hepia-
lida?. It has been amply proven that in certain of the lower orders of

insects, as the Plecoptera, there are two tracheal trunks, the anterior

giving rise to costa, subcosta, radius, and media; the posterior, to

cubitus and the anal veins. That this was probal)ly the primitive

condition in the Lepidoptera is shown ])y the adult wings of certain

species of Ileplalux in which media anastomoses with cubitus for a

short distance, bends abruptly toward the radius, joins it, and coa-

lesces with it to the base of the wing. In most Lepidoptera this basal .

connection between media and radius has been lost, but the condition

found in Hepkdm would seem to indicate that the arrangement of

the veins into systems as shown by Enderlein was probably an
acquired one. He has shown conclusively that costa of both wings is

« Dr. G. Enderlein. Eine einseitige Henimengsbildung bei Telea polyphemus
vom ontogenetischen StandiHuikt. Ein Beitrag ziir Kenntniss der Entwicklung der
Schmetterlinge. Zool. Jahrb., XVI, 1902. Part 4.
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always precodcd ]\y a trachea and that in certain cases this is the most

prominent trachea in the wing. The tracheal trunks behind cubitus

are divided into two groups. The anterior he has called the anal group

and the posterior the axillar}^ group. The modified Redtenbacher

nomenclatun^ used ])y Comstock and Needham is adopted.

From a study, extending over a period of several years, of the

wing-veins of the superfamily Tenthredinoidea, w^hich contains all the

generalized wings found in the ordei" Hymenoptera, I am convinced

that the homologies established for the H3^menoptera by Comstock in

his Manual for the Study of Insects, and farther elal)orated by Com-

stock and Needham, are correct, and they are accepted and followed

in this paper. An attempt will l)e made here to explain some details

of the Hymenopterous wing as exemplified b}' the Tenthredinoidea

and not discussed by these investigatoi-s.

II.—GENERAL CONSIDERATIONS.

In determining the homology of the wing-veins of insects, conclu-

sions are reached ])y two difJerent methods. First, by a study of the

ontogonv of the wing-veins, which consists of a careful examination

of the tracheation that precedes the veins and a comparison of it with

the wing-veins of the pupa and adult. As a rule, cross-veins are not

preceded by trachea\ so that this method, where it can be applied, is

of the greatest importance in determining the course and extent of the

principal veins and their branches. Second, by a study of the phy-

logeny of the wing-veins, which consists of a careful comparison of the

progressive modifications found in the wings of adult insects. By this

method, the accuracy of the results depend on the skill of the investi-

gator in decif)hering the record.

It has been shown by Comstock and Needham " that an ontogenetic

study of the wings of the Hymenoptera is not of any value in deter-

mining the homology of the veins, and I can not do better than ([uote

their account:

The importance of this method of study has been well shown by the residts we

have obtained. But we also found that in the Trichoptera there is little correlation

between the venation and the tracheation of the wings, a remarkable reduction of the

wing tracheae having taken place. A similar reduction of the tracheae of the wings

exists in most families of Diptera; and even when a large proportion of the trachea-

are retained, as in certain Asilids, they afford little aid in the determining of the

homologies of the wing-veins. For this reason we omitted a discussion of the

tracheation of the wings of Diptera. Again, in the Hymenoptera we find that

the courses of the trachete can not be depended upon for determining the homologies

of the wing-veins. But here, in the more generalized members of the order, we

find a very complete system of wing-trache;e, and it is, therefore, incumbent on us

either to point out the correspondence between the tracheee and the wing-veins, or

to demonstrate that such a correspondence does not exist.

« J. H. Comstock and J. G. Needham. Amer. Nat., XXXII, 1898, pp. 421-422.
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In the Hymenoptera, as we have shown, the courses of the branches of the forked

veins?, in those forms where they have been preserved, have been so modified that

these branches extend more or less transversely, making sharp angles with the main
stems. It is not strange, therefore, that the tracheae of the wings of the pupa lying

free within the wing-sac, have not followed these changes.

It was found, however^ that this is not the explanation of the change. An exami-

nation of the wings of young pujia? of the honey-bee revealed the fact that in this

insect the laying out of the wing-venation precedes the tracheation of the wing.

After the wing-veins reach that stage of development in which they appear as pale

bands, the trachete grow out from the base of the wing into them.

It is obvious that tracheae developed in this way will follow the paths offering the

least resistance to their progress; and that it is not to be expected that the tracheae

will preserve their primitive arrangement under these conditions. This brings us to

the conclusion, already announced, that in determining the homologies of the wing-

veins in the Hymenoptera we are forced to base our conclusions on a study of the

veins themselves, and that a method of study which is of the highest importance in

determining the homologies of the wing-veins in many other insects, is of little use

here for this special purpose.

From the results just given it is evident that we nnist depend
entirely on a careful comparison of the wing-veins of the Tenthredi-

noidea, part by part, for a determination of their homology. Before

considering the special modifications of wing-veins, some discussion is

necessary of the manner in which the veins may be modified or reduced

in number and the resultant reduction or combination of cells.

A reduction in the number of wing-veins may take place in two
ways— first, by the coalescence of two or more adjacent veins; and

second, b}^ the atrophy of a whole or a part of a vein. The first

method of reduction, coalescence, may proceed in three wa3^s—first,

by the coalescence of principal veins or branches from the base of the

wing toward the margin; second, by the coalescence of the tips of

veins or branches from the margin of the wing toward the base; and
third, by the coming together of two veins at some point more or less

remote from the margin of the wing and their coalescence for a greater

or less distance. This third type of coalescence is generally spoken of

as anastomosis. The modern hymenopterous type of wing has been

produced, as will be described later, by a combination of all three of

these methods.

The second method of reduction, atrophy, or the fading out of the

whole or a part of a vein, is the means by which most of the changes
found in the modern hymenopterous wing are brought about.

When two or more branches or any of the principal veins coalesce,

this fact is indicated by placing a plus sign (+ ) between the abbrevia-

tions of the veins that have combined. If, for example, R., and R^

coalesce, the legend would be R2+3; while if any of the principal veins

combine, as R, M, and Cu, it would be written thus: R+M+Cu. This

implies that not only the branches of the same vein, but that the stems

of the difl'erent veins, as well as the bi-anches of diflerent veins, maj^

coalesce.

Proc. N, M. vol. xxix—05 38
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The cells of the wing are named by applying to them the abbrevia-

tions of the vein forming its front margin, the group of cells at the

base of the wing (fig. 1), being designated by the abbreviations of the

principal veins, while the group of cells at the apex of the wing are

designated by the branches of the veins. It should be borne in mind
that when the vein forming the front margin of a cell is a composite

one, as R2+3, the cell behind this vein is not R^+s^ ^'^^t R3, the cell Rg

having been obliterated b}^ the coalescence of the veins Rg and R3.

When cells are divided by a cross-vein, as cell M^, the basal portion is

spoken of as 1st M^ and the marginal portion as 2d M,. In labeling

the figures of entire wings, the names of the veins are put either on

the veins or near them, and an arrow placed to indicate the vein to

which the name applies, or at their apices around the wing margin,

while the names of the cells are placed within the cells to which they

apply.

All that portion of a vein that does not coalesce with any other vein

is spoken of as the free part of that vein. If media be taken as an

example, then all that portion of Mj between the point where it sepa-

rates from Mjj and the margin of the wing would be the free part of

Mj. In the following pages the origin of particular veins is frequently

spoken of. B}' this is meant the point or place where they separate or

fork and does not refer to the actual point of origin. If media be

taken again as an example, the point where Mj separates from Mg
would be considered as the origin of the free part of Mj.

Although there are no facts in support of the method here given,

and although it implies a condition much more generalized than is

found in the hypothetical type, yet I have always found it easier in

working out the homology of veins m3'self, and also in explaining

venational problems to others, to consider each of the branches of any

vein as extending from the base to the margin of the wing. If radius

and its five branches be taken as an example, the stem part, always

designated as R, would ])e considered as being a combination of all

the branches of radius, or as Rj+g+^+^+j. which divides into Rj and Rg.

In like manner the stem of the radial sector would be considered as

being a combination of all the branches of the radial sector, or as

Ro+3+4+5, which divides into R3+3 and R^+r,, and these in turn into R^

and R,, and R^ and R., respectively. So that in tracing out the course

of any of the branches of radius by drawing a pencil along them, as R^,

beginning at the base of the wing, we would pass first over the stem

of R, then over the stem of the radial sector, then over R4+5, and

finally over the free part of R^.
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III.—THE ORIGIN OF THE HYMENOPTEROUS TYPE.

In order that the reader can follow more intelligentl_y the later

discussions, the following- general description of the origin of the

wing of the Hynienoptera is introduced at this point. Use has been

made of the following series of hypothetical figures to show how the

existing arrangement of wing-veins was in all probability developed

from a wing similar to that of the Comstock and Needham hypotheti-

cal type. This series begins, therefore, with this hypothetical type

and concludes with a typical generalized hymenopterous wing, which

is the wing of Mac/t'oxyela ferrughiea to which has been added the

free part of Cu.,. To the hypothetical type I have added the cross-

veins which are present in hymenopterous wings. These cross-veins

are as follows:

The radial cross-vein /% situated between Kj and K.,; this is wanting

in the Hymenoptera only in certain genera of the Tenthredinoidea.

Fi<;. 1.

—

Hypothetical wim:; tyhe.

The radio-medial cross-vein r-m., situated between radius and
media.

The medial cross-vein w, situated between M^ and M.,.

The medio-cubital cross-vein m-cu^ situated between media and
cubitus.

Beginning with the anal veins, the veins will l)e taken up in order,

proceeding from the hind to the front margin of the wing.

The anal veins are three in number, simple, till the anal portion of

the wing, and are known as 1st A, 2d A, and 3d A. The first modifi-

cation of the anal veins to be noted is the coalescence of the tips of 2d
A and 3d A, resulting in the closing of the second anal cell at the

margin of the wing (fig. 2). This coalescence proceeds farther and
farther and the 1st A migrates toward the combined tip of 2d A and
3d A and combines with it, shoving the second anal cell toward the

base of the wing and closing the first anal cell at the margin (figs. 3-1).

Coincident with this apical coalescence, the base of 2d A migrates
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forward to the base of 1st A, combines with it, and closes the first

anal cell at base as well as at apex (figs. 4—5). The further modifi-

cations of the anal veins and cells are all the result of this coalescence

continued at apex and base until the free part of 2d A appears as a

cross vein just beyond the middle of the cell, while the apex of the

cell bears an elongate, simple, spur-like vein formed by the combined

u ^

2d A+3d'A'Ut A
Fig. 2.

—

Modified hypothetical type.

union of the three anal veins (figs. 7-8). We thus have formed what

is known to the students of the Tenthredinoidea as the lanceolate

cell, which is in reality two very difi'erent cells. The modifications

of the lanceolate cell serve as excellent characters for tracing the

phylogeny of the family Tenthredinida? and for dividing it into smaller

groups.

The cubitus, Cu, is a forked vein lying just in front of the three

anal veins (fig. 1). The two branches of cubitus, Cuj and Cu.^, migrate

1st A^2d A^Sd A
Fig. 3.

—

Modified hypothetical type.

toward the com})ined tip of the anal veins (fig. 3) and coalesce with it

(figs. \-h). By this means, first, the cell Cu and then the cell Cuj are

closed at the margin of the wing. The branches of cubitus after

combining with the united tip of the anal veins, follow along the front

margin of 1st A, coalescing with it more and more, and at the same

time crowding the cells Cu and Cu^ farther and farther away from the
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niarj^-in of the wing- (tigs. 6-7). This coalescence continues until the

free parts of Ckij and Cu.^ appear like short cross-veins near the middle

of the wing-. At the same time that the apices of the branches of

cubitus are combining with the anal veins, the base of cubitus migrates

toward the front margin of the wing, combines with the united base

of radius and media (tigs. 0-8), and closes the base of the cell ]M.

With the migration forward of the base of cubitus, the combined

bases of 1st A and 2d A, also mig-rate forward to till the space vacated

by the base of cubitus.

The media, M, lies just in front of and parallel with the cubitus (fig.

1). Near the middle of the wing it divides into two branches, each of

which divides again. With the migration and coalescence of the tips

of cubitus and anal veins there beghis also a migration of the three

posterior branches of the media (tigs. 2-5). M^ eventually combines

with the combined tip of the anal veins and cubitus, closing the cell

M^ at the margin of the wing (tig. 6), migrates along this vein, and

'M^R..,

1st A+2d A+3d ^Ciifu,

Fig. 4.—Modified hypothetical wing.

combines with the tip of the free part of Cuj, crowding the cell M^
back still farther from the wing margin (tigs. 7-8). Mg, pulled along

by the same force that combined M^ with the anal veins and cubitus,

migrates along the margin of the wing* and combines with the tip of

the spur-like vein situated at the apex of the first anal cell. In this

way the cell M^ is closed at the margin of the wing. The spur-like

tip now consists of the combined anal, cubitus, and two posterior

branches of media. The tip of the vein 1st A+2d A+3d A+Cui^2+
M3+4 has been lost, so as to permit of the folding of the posterior

margin of the wing where the hooks of the hind wing are fastened.

Mg, tied to M3 by the medial cross-vein, is also pulled around the wing
margin, changing from a longitudinal to a transverse position, while

the medial cross-vein is transformed from a vein extending trans-

versely to one extending longitudinally (tigs. 5-7). The first branch

of media maintains its primitive position near the middle of the wing
throughout the entire series. The stem of media very early migrates

forward and combines with the stem of radius (tigs. -1-7), thus com-
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pletely closing the base of the cell R. This coalescence continues

until the stem of media and the stem of radius are combined for

almost their entire length, while the cell R is crowded toward the

middle of the wing and is found as a small trapezoidal-shaped area

near the base of the stigma (figs. 7-8).

The radius, R, lies just in front of media (tig. 1). Near the middle

of the wing it breaks up into five branches. In its primitive condi-

tion radius divides by a series of characteristic dichotomies, separating

first into two unequal parts, Rj, and a large part which, together with

all its branches, is known as the radial sector. The radial sector

divides into two equal branches, each of which in turn divide into two

more branches. This characteristic dichotomy is entirely lost in the

Hymenoptera. The suppression of the dichotomy of the radius has

been brought about by the coalescence of the stems R^+g and R^+j.

This coalescence has proceeded so far that the branches of the sector

now arise from a common stem (tigs. 2-3). With the coalescence of

%*R..>

1st A+2d A+Sd A-^Cu^+2^31^

Fig. 5.

—

Modified hypothetical type.

the stems of Rg+g and R^+g, Rj and R^ begin to migrate toward the

apex of the wing, to stifl'en the area vacated by R^ and R., which have

migrated toward the tip of Mj (tigs. 2-4). R^ and R^ each in turn

coalesces with M^ and closes the cells Rg and R^ at the margin of the

wing. The coalescence proceeds farther and farther until the free

parts of Rr, and R^ appear like cross-veins extending between Rj and

Ml, and the cells Rg and R^ as quadrangular areas within the disk of

the wing (tigs. 5-7). The primitive condition maintained b}^ M^ near

the middle of the wing is undoubtedly due to the early coalescence of

Rr, and R^ with it and holding it in place.

The subcosta, Sc, lies just in front of the radius and parallel with it.

It breaks up into two branches, Scj and Scg, near the margin of the wing

(tig. 1). The anterior branch is preserved in practicall}^ its primitive

condition throughout the series. The posterior branch bends down
and touches Rj (tig. 2), with which it anastomoses more and more
{^gf^. 4-6), until there is only a small portion of the distal end free

i^tig. 7). This anastomosing of Sc.^ and Rj divides the cell Sc into
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two distinct parts, a long basal portion Sc and a small area at the

apex of the small free part of the vein Se. and in front of the vein

R,. This cell in all Hymenoptera is strongly chitinized and is known

as the stigma.

The costa, C, is situated on the front margin of the wing and does

not undergo any marked moditications.

M^R.

1st A+2d A+3d A+Cu^^^+3I^ ]t/

Fig. t'l.

—

Modified hypothetic ai, type.

Thus far there has been considered only a hj^pothesis as to how tlie

most generalized hymenopterous wing known could have been formed.

The data upon which this hypothesis is founded is not original with the

writer but is based on facts first pointed out by Prof. J. H. Comstock

in his Manual for the Study of Insects and Elements of Insects Anatomy.

Let us now look at a few of these facts on which this hypothesis is

based. If a careful stud}- be made of a number of wings of the

Diptera, one of the most striking facts noted will be that ""there is a

4+5

1st A+2d A+3d A-i-Ou^+2+31,

-Modified hypothetical type.

marked tendency for veins to coalesce from the margin of the wing

toward the base." In fact, if the wing of Jlidas (fig. 28) be examined,

it will be seen that a larger proportion of the veins are coalesced at

apex than in any known hymenopterous wing. If Cu.^ and 1st A be

examined in the wings of Pa/darhes (fig. 21), Mri.v (fig. 22), Tahairm

(tig. 23), Scenophius{1ag. 24), Rhamphoinylai^g. 25), and Jl/i^§c« (fig. 26),
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in the order named, there will be found a complete series showing- how

Cuj has combined with 1st A. It is true that only one branch of

cubitus has combined with the anal vein, yet it shows how this coales-

cence proceeds. When the medial area of Ei-ar (lig-. 22) is examined

it will be noted that M3 and Cu^ have coalesced at apex, crowding the

cell M3 back from the margin of the wing just as cell M^ is pushed back

in the hymenopterous wing, and it does not need a long stretch of the

imagination to understand what would be the result if the vein M3+CU1
were to migrate toward the apex of the vein 1st A, as has occurred

in the Hymenoptera. The wing of Era,i' shows also how, through

the combination of the apices of the veins, the medial cross-vein has

been swung around from a transverse to a longitudinal position. This

same condition is also shown in the wing of Pantarhes (fig. 21), where

the medial cross vein and the first three branches of media assume a

position almost identical with that found in the Hymenoptera. It also

shows how the branches of R. and Mj have coalesced, the only differ-

>A^^4.5

1st A+2d AiSd A+Cu^+2-^M^^^

Fk;. 8.—Typical hymenopterous wing.

ence in the Hymenoptera being that this condition has proceeded much
farther and R^ also has combined with Mj. This condition found in

Pantarhes is not peculiar to this wing, but is also found in Pipunculus^

Oonops (fig. 27), most Syrphidffi, and many Calyptrate Muscidfe. The

wing of Midas (fig. 28) is an interesting example of how far this

apical coalescence may proceed. In this wing the coalescence takes

place in a different direction, but is just as pertinent to the point in

hand. Here veins R.^+.,, R^, and R^, have coalesced with R^ in just

the same way that R^ and R- have coalesced with Mj in the Hymenop-
tera, the difference being that in the Hymenoptera only two veins

coalesce while in this dipterous wing three veins have coalesced and

the fourth vein has migrated up to the tip of Rj. Both branches of

subcosta are preserved in but ver}" few insects and the peculiar anasto-

mosis of Scg and Rj and the formation of the stigma are paralleled in

the wings of the Plecoptera. In the genus Nemmira (fig. 29), the

anastomosis extends for only a short distance, while in the genus
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Tar)i!(>i>tery.i' (lij^-. 30), the anastomosis is for almost the entire length

of Sc. resulting- in a condition similar to that found in the generalized

Tenthredinoidea.

IV.—A STUDY OF THE WING AREAS.

As alread}' indicated, the wings of insects maj^ be divided into six

well-marked areas, an area for each of the principal veins. It is true

that these areas are closely interlocked in the Tenthredinoidea, but

this seems the most logical way of approaching the subject. An
attempt will 1)0 made here to describe the most important moditications

found in the wings of existing genera.

1. THE FRONT WINGS.

In all insects where the wings of a side are closely fastened together

for unison in flight, there is a great ditierence in the amount of reduc-

tion found in the two wings. It is a well-established fact that that

animal whose wings approximate most nearW a triangle in outline is

the most efficient flyer. For this reason it is apparent that when the

wings are of this type, as in the order llymenoptei'a, the hind wings

are always the ones to undergo the greater amount of reduction, and

consequently it has been found necessary to discuss the areas of the

two wings separately.

THE COSTAL AREA.

(Josta is a simple straight vein of the same width throughout in

the Lydida? (tigs. 36-48), Xyelid* (figs. 31-35), and Megalodontidas

(tig. 92). In most genera, ^sDolerm^i^g. 49), Pteronus {^g. 68), Blen-

nocanipa (fig. 72), and Eriocatnpa (tig. 47), it is decidedly thickened at

apex, spatulate in outline, while in the Cimbicinte (tigs. 59-60), it is

thickened throughout its entire length and lies adjacent to Sc + R -[- M,
practically squeezing out the costal and subcostal cells.

A peculiar condition found in most of the Tenthredinoidea, though

not occurring outside this superfamily, so far as I have been able to

observe, is a hinge-like thinning out of the margin of the wing at the

base of the stigma. It is present in all the genera except the large-

bodied, active species of the family Siricidte (tigs. 86-91), and the

subfamilies Cimlticiua? (tigs. 59-60) and Pterygopherinas (tig. 81). It

represents the space on the margin of the wing between the apex of

the costa and the point where the second branch of subcosta joins the

margin. In those forms where this structure is wanting it has been

chitiuized secondarily, and even here its position can often be detected

because the band of chitin closing the space is not so broad as it is on

either side of it.

The humeral cross vein, situated at the base of the wing between

costa and subcosta, is one of the most constant of the cross veins found
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in the other orders of insects. In the Tenthredinoidea it is present

only in Macroxyelaferrngmea^ and even here is only faintly indicated.

In the LydidiB, there is a broad thickening- at the base of subcosta and

a similar thickening- in the Meg-alodontidte (tig. 92) between costa and

Sc+ R + M that may be homolog-ous with this cross-vein.

THE SUBCOSTAL AREA.

Subcosta does not occur in the Hymenoptera outside the superfamil}^

Tenthredinoidea, and here only in the families Xyelida^ (tigs. 31-35)

and Lydid;« (figs. 36-43). In most of the genera of these families

subcosta extends midway between costa and R+M. Near its apex it

divides into Sc^, which ends in the margin of tiie wing, and Sc^, which

anastomoses with R+M and ends in the margin of the wing at the base

of the stigma. Behind the stem of subcosta there is found the cell Sc

and behind and bej^ond the vein Sc^ the cell Sc^. In Megaxyela (tig.

31) and Odontophyes (tig. 32) the cell Sc^ is very small, due to the

great length of subcosta. Subcosta divides into Sc^ and Sc2 midwa}^

between the origin of media and the radial sector. In Macroxyela (tig.

33) this separation takes place just beyond the origin of media, while

in the Lydidje this separation is a considerable distance before the

origin of media. These wings show that there is a progressive migra-

tion of the origin of Sc^ and Sc.^ from near the origin of the radial

sector to a position near the base of the wing. In Xyela (fig. 35) and

Manoxyela (tig. 34) the stem of su])costa is closely appressed to R+M,
though it is never coalesced with it, so far as I have been able to

observe, almost obliterating the cell Sc and causing the branch Scj to

extend like an oblique cross-vein from R+M to the wing margin. In

NeuTotoma^^^. 36) the free part of Sc^ has completely atrophied, while

the remainder of the vein is normal. An interesting related condition

is found in certain of the large species of Siricida?, as Trernex colmnha

(fig. 91), where the area of the wing situated between costa and R+M
is almost as strongly chitinized as the veins themselves. In wings

mounted in balsam it is possible to trace as a pale line a condition of

subcosta similar to that found in NeuTotoma. This seems to indicate

that subcosta has been suppressed in two ways, first, by the close

appression of its stem to R+M and its probable later coalescence with

it, and, second, by the chitinization of the area between costa and

R+M, and in this manner doing away with the necessity for a vein to

stiffen this area.

In all other Tenthredinoidea, where any portion of subcosta is pres-

ent, other than the apex of Scg, it is the free part of Scj. It extends

as a cross-vein between costa and R+M, and is usually spoken of by

the investigators on this superfamily as the intercostal cross-vein. It

is generally situated just in front of the radial end of the niedio-

cubital cross-vein, except in Xlpluydrla (fig. 85), where it is sometimes
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opposite the point of orii'-in of media, and in Diywura (iig. 63), where

it is distinctly l)eyond the radial end of this cross-vein. An interest-

ino- nioditieation is found in the subfamily Tenthredinime (tigs. 50-58),

where R+M is bent at a prominent angle at the point where it is

joined by Scj, indicating a condition more closely related to the Xye-

lida? and L3dida? than is found in the other members of the family

Tenthredinida?. Sc^ is best preserved in those genera where the medio-

cubital cross-vein and the stem of M3+^ are strongly divergent behind.

In fact, there seems to be a direct correlation between the divergence

of these veins, the widening of the area between costa and Se+R+M,
and the preservation of the free part of Scj. This is especially marked

in the subfamily Nematinie (tig. iSS). The free part of Sci is entirel}"

wanting in the Cephida^ (tigs. 93-96), Oryssida3 (fig. 97), Cimbicina3

(figs. 59-60), and numei'ous genera of other groups as Lahidarge (fig.

78), FhyUotoma (fig. 5-i), Harpljfhorm, and BlaMlcotoma (fig. 44); while

in many genera, as Stroz/ihoceros (fig. 50), Dolerus (fig. 49), and Jlaero-

phya (fig. 57) there is a marked thinning out of the costal half of the

vein, while in still other genera as AllanUis and Athalia^ there is only

a slight projection on the front margin of Sc+R+M.

If the record has been correctly interpreted, the free part of Scj,

as represented in the genus Dineura (fig. 63), has undergone a double

migration. First, from near the stigma to the condition found in

Xijrla (fig. 35), as shown by the wings of the Xyelidse and Lydida?, and

second, after the coalescence of the stem of subcosta with R+M, a

remigration toward the stigma has resulted. "

THE RADIAL AREA.

Radius divides into R^ and the radial sector just before the stigma,

of which the vein R^ forms the hind margin, and beyond the stigma

extends along just within the wing margin to or beyond the apex

of R3.

There is only one family of Hymenoptera, the Xyelida? (figs. 31-35),

in which all the branches of radius are present. In all the families

except the one named the entire free part of R2 has been obliterated.

In the genus Macroxyela (fig. 33) R.^ arises about midwa}' between

the radial cross-vein and the origin of the free part of the vein R^; in

Manoxyela (fig. 34) it usually arises near the apex of the cell Rj, though

in the same species it may in some specimens arise from the cell R5

and in others be interstitial with the free part of the vein R5, and in

Xyela (fig. 35), although it normally arises from the cell R^, yet it is

sometimes interstitial with the free part of the vein R5.

The radial cross-vein is situated between the vein R^ and the stem

of the radial sector, dividing the cell R^ into two parts. Within cer-

tain limits it is fairly constant in its position. In every case, so far

as 1 have observed, its anterior end is joined to about the middle of
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the stigma. Its posterior end in the families Xyelidte (tigs. 31-35)

and Cephid;e (Hgs. 93-lH)) is attached near the middle of the cell Rj;

in the Megalodontidie (tig. 92) and Siricidie (tigs. 86-91), except the

genera Tremex (tig. 91) and Teredon (tig. 90), where it is joined to the

cell Rj, it is attached just bej^ond the middle of the cell Rj; in

the L3^did{e (tigs. 3t)—43) it varies in position from just beyond the

middle of the cell Rg to the apex of this cell, and in some forms is

interstitial with the free part of the vein Rr,, and in all other Tenthre-

dinoidea it is attached near the middle of the cell R^, except in certain

species of Tenthredopsis^ Scolioneura (tig. T5), Monoj^hadnus^ Lycaota

(tig. 55), and Blen.nocampa (tig. 72), where it is interstitial with the

free part of the vein R^, and in certain species of the genus Kaliosys-

jpliinga (tig. 73), where it is attached to the cell R3, but this latter

change is not due to a shifting of the position of the radial cross-vein,

but to a migration of the free part of the vein R^ toward the base of

the wing. The r-adial cross-vein is present in the wings of all Hyme-
noptera where the base of the radial sector is present other than those

of a few groups of Tenthredinidae, Lophvrinte (tig. 45), Nematinae

(tig. 68), Perreviinffi (tig. 80), Pergina? (tig. 84), and Pterygopherinre

(tig. 81).

The radio-medial cross-vein is rarel}" wanting, though in many
genera it is so completely covered by a large clear spot or bulla that

it is often difficult to determine whether it is present or not. This

condition is well shown in many Nematina?, where all stages from a

distinct well-marked cross-vein to its total disappearance can be

found. In other genera, as Trichiosoma (tig. 59), Clavellavin (fig. 60),

OrysKHs. (tig. 97), KaHosysphinga (fig. 73), Acordidecera (fig. 83), and

Blastlcotoma (fig. 44), all trace of the cross-vein has disappeared,

while in Monoctenus (fig. 67) only the posterior half is wanting. In

those genera, where this cross-vein is retained, it always appears as a

transverse vein extending between the stem of the radial sector and

the stem of media. In the Xyelida (figs. 31-35) the medial end has

swung toward the base of the wing so that it appears to be a contin-

uation of the radial sector, while a portion of the stem of the radial

sector appears to be the cross-vein. In certain genera of the Siri-

cida?, as Sirex (fig. 87-88) and Tremex (fig. 91), the medial end has

swung around stiW farther toward the base of the w^ing so that it arises

from the angle made by the transverse and longitudinal parts of the

stem of media where it is joined by the medio-cubital cross-vein,

and in some species arises distinct!}' from the transverse part of

media.

The free part of R, is wanting in only a very few genera, as Dolerus

(fig. 49), Lode7'u><, Euura^ and Tremex (fig. 91).

The free part of R^ so far as observed is never wanting in this super-

family. It is not so constant in position as R5; in the Xyelidre (figs.
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Fig. 9.—Origin of the appendiculate

CELL, a, Macroxyela ferruginea;

b, MONOCTENUS JUNIPERI; C, CLAVEL-

LARIA AMERINiE; rf, XIPHYDRIA
camelus; r, Perryia vitellina.

31-35) and Lydida?. (figs. 36-43) it is an oblique transverse vein situ

ated near the margin of the wing. In most Tenthredinidje, as Hojjlo

cantpa (fig. 61), Cladius (fig. Q'd)^ Ten-

tltredo (fig. 56), and Dlneura (fig. 63), it

is found in the apical third of the distance

between the base of the .stigma and the

apex of the wing, while in a few genera,

as Lohoceras (fig. 82), Acordulecera (fig.

S3), and many Hylotomina? (fig. 76), it is

found near the middle of this area.

In the apex of the wing of many Ten-

thredinoidea, as Slrex and Tremex (fig.

10, ('), there is found a prominent spur-

like projection from the apex of the cell

Ki^_.,. The area included in front of this

spur has been termed the appendiculate

cell. As there is no vein forming the

front margin of this cell, and as this name
is in general use by the investigators on

this order, it will f)e used here. The
origin of the appendiculate cell will l)e

more readily understood if we examine

this region first in certain genera where

the appendiculate cell is not supposed to

be present. If the front wing of almost

any member of this superfamily be ex-

amined in this region, it will be noted

that the portion of Rj beyond the stigma

does not form the margin of the wing

but is set in a short distance from it.

This is especially marked in the genera

J/atT(?,ry<?/«(fig. 9, «), Tenthrido{^g. 56),

Monoctenns (fig. 9, ^), Cladius (fig. 6()),

and Strongylogaster (fig. 51). It should

be also noted that in all these wings Kj

extends beyond the point where it is

joined by Rj. This is especially marked

in nio^t Cimbicina', as Clavellarla (fig.

9, c), where there is also a slight curving

down of R^ at the point where R^ joins

it. Now if this region at the apex of R^

is examined in the following wings, it

will be seen that the formation of the

appendiculate cell is only a gradual modi-

fication of the condition existing in the wing of (davellarla. In

Xipkydrla (fig. 9, d}^ the bending down is slightly more pronounced

Fig. 10.—Appendiculate cell, a, Die-

locerus formosus; 6, Pachylota
AUDOUINII; C, PTERYG0PH0RU.S CINCTU.S;

(l, Labidaege dibapha; c, Tremex
FITSCICORNIS.



588 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

yet not so prominent that systematists have ascribed an appendiculate

cell to this genus. In the genera Perreyia (fig. 9, e), Dielocerm (fig.

10, a), Pterygophorus (fig. 10 c), LaUdarge (fig. 10, d), Sirex (figs. ST-

BS), and Treniex (fig. 10, <?), all of whicli are considered as having an

appendiculate cell, there is a perfect series from the condition found

in Tenfhredo and ClaveUaria to those genera in which the appendic-

ulate cell is well marked. This series also shows clearly that the vein

projecting from the apex of the cell 2d R^+R, in Tremex is not of

secondary origin but is vein Rj, which has moved in from the margin

of the wing and that vein Rj ends at the point where it joins R^. The

formation of the appendiculate cell has arisen through the necessity

for a stift'ening of the apex of the wing.

THE MEDIAL AREA.

The point of separation of the stem of media from radius and the

position of the medio-cubital cross-vein are so intimately associated

that they will be discussed together. Media is found in its most primi-

tive condition in the wings of Mmwxyela (fig. 3-1), where it separates

from radius very nearly midway between the stigma and the base of

the wing. It does not bend down at right angles, as is the case in

most of the veins of the Hymenoptera, but branches off in a manner

similar to that found in the branches of radius and media in the dip-

terous wing. This has a marked effect on the size and shape of the

cell R, which is here three times as long as it is broad at its widest

point. The medio-cubital cross-vein also occupies a very generalized

position. It is located at the apex of the cell R, almost interstitial

with the radio-medial cross-vein, while in all other Tenthredinoidea it

is found at or near the base of the cell R. In Macroxyela (fig. 33) we

find a slight modification of the condition found in Manoxyela. Here

media has combined with radius for a greater distance, separating

from radius distinctly beyond the middle of the distance between the

stigma and the base of the wing, while the cell R is only about twice

as long as broad. The medio-cubital cross-vein arises from near the

apex of the cell R and is about the same length as the portion of

media between it and radius, the two standing at about the same

angle like the top of a Y. In all other Tenthredinoidea the media

has coalesced with radius for a much greater distance—for at least

three-fourths of that portion of radius extending between the stigma

and the base of the wing. In Xiphydrla (fig. 85) media arises very

much as in the wings just described and the medio-cubital cross-vein

is transverse and placed just before the middle of the cell R. The

wing of OryssKS (fig. 97) is another interesting example. In this wing

the reduction in the number of wing veins has been carried farther

than in any other Tenthredinoidea, yet as regards the origin of media

and the position of the medio-cubital cross-vein it is practically the
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same as is found in XipTiydria. This is an interesting example of

how ver}^ specialized a wing may be in one part while in others it may
have retained a very generalized condition. In the Lydidte (tigs. 30-43)

media arises in a manner similar to that just described, but the medio-

cubital cross-vein is alwaj's many times longer than the transverse

part of media and meets it soon after it separates from radius in the

genera Bactroceros (fig. 41), Ceplialela (fig. 42), Neurotonia (fig. 36), Lio-

lyda (fig. 43), and PamphUiu.i (fig. 39), while in the genera Itycorsin (fig.

40), Cmnolyda (fig. 38), and Lyda (fig. 37) it arises in the angle formed

between radius and media. It is of interest to note that in the case of

those genera where it arises in the angle between radius and media no

part of the cross-vein has migrated onto radius, but that it is attached

to the very base of media. In the anomalous genus Blcmticotoma (fig.

44) media, after separating from radius, goes ofl^ at a right angle for a

short distance and then turns abruptl}' toward the apex of the wing,

the anterior end of the cross-vein being joined to media at the point

where the abrupt bend is made and the posterior end, instead of join-

ing cubitus almost directly behind its anterior end, as in the general-

ized families Xyelida? and Lydidaj, has migrated along cubitus toward

the base of the wing and extends toward media at an angle of about

45°. In most Cephidi\j (figs. 93-96) media arises as in the Lydida^ and

the cross-vein is in a similar position, but on first examination it

appears to be very difl'erent. This is due to the niigration of the basal

end of the radial sector towai'd the radial cross-vein and the migration

of the radio-medial cross-vein toward the apex of the wing, in this

way greatly increasing the size of the cell R.

The modifications found in the famil}^ Tenthredinida^ (figs. 45-84)

are a continuation of those just descril)ed. The cell R instead of

being a large irregular area with no two sides parallel has been trans-

formed into a small quadrangular cell with the opposite sides parallel.

Media has not changed its position materially from that found in the

Lydida^ and Blasticotomidie, but the medio-cul)ital cross-vein is very

inconstant in its location. It is usually found in a position similar to

that found in Blastlcotoma (fig. 44), extending at an angle of about 45'^.

The posterior or cubital end is fairly constant in position, but the

anterior end, from being attached to the base of media, as in PericUsta

(fig. 69), swings toward the base of the wing; in Acord/ulecera (fig. 83),

Bhadlnoora (fig. 7()), Lohoceras (fig. 82), Monoctenus (fig. 67), and

Perga (fig. 84) it is attached in the angle between radius and media; in

Strongylogaster (fig. 51), Stromhoceros (fig. 50), Dolerns (fig. 49), and
Clad!us (fig. QQ) it is attached to radius just before the angle; in

Macrophya (fig. 57), Pteronus (fig. *o^), Hoplocampa (tig. 61), and
Dlneura (fig. 63) it is attached to radius for a considerable distance

before the angle, and, finally, in Trlckiosoma (fig. 5t>) and Clavellaria
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(fig. 60), it is attached as far distant from media as its own length,

standing ahnost perpendicular between radius and cubitus.

In the wings just described the modifications of the origin of media

and the changes in the position of the medio-cubital cross-vein marks

out a distinct line of development, the changes proceeding from a

generalized to a very specialized condition.

The families Megalodontid* (fig. !>2) and Siricidje (figs. 86-91) illus-

trate a very diflerent line of specialization. In those groups, when

the cross-vein reaches a position similar to that found in Xiphydria

(fig. 8.5), it becomes fixed in its location and all further modifications

are due to the migration of the base of media. With the genus Xei'is

(fig. 89), there is a perpendicular transverse vein forming the apex of

the cell M. The anterior half of this vein represents the transverse

part of M and the posterior half the medio-cubital cross-vein. The

peculiar condition found here has been brought about by the coales-

cence of the base of media with radius to a point opposite the anterior

end of the medio-cubital cross- vein. This coalescence has been carried

farther and farther until in the genera Tremex (fig. 91) and Megalo-

dontes (fig. 92) the medial vein separates from radius distinctly beyond

the apex of the anterior end of the medio-cubital cross-vein, while the

vein forming the apex of the cell M is a fairly straight but very

oblique vein with M apparently arising from its middle, as has been

described.

All the branches of media are fairly constant in position and depart

but little from the condition found in the typical hymenopterous

wing. Only the more marked of these secondary ijiodifications will

be discussed here.

The transverse part of Mg in many of the highl}^ specialized genera

of the Tenthredinidffi, as Lohoceras (fig. 82), Acordulecera (fig. 88),

Perrei/la (fig. 80), and Dlelocerus (fig. 79), has migrated toward the

base of the wing so that the length of the medial cross-vein is greatly

reduced. In Ory^sm (fig. 97) the transverse part of Mg is entirely

wanting, and if it were not for the presence of the first anal cell and

the interrelation of the transverse pai't of M and the medio-cubital

cross-vein, it might be easily mistaken for the wing of a Braconid.

M3+^ has undergone a slight modification in direction in many gen-

era. This will be best understood if we look first at some of the

genera of the Xyelidse (figs. 31-35) and Lydidie (figs. 36-43). In these

genera it will be noted that if this vein were continued at the same

angle to the margin of the wing that it would reach the margin at a

point at or beyond the apex of the cell 1st A, while if the medio-

cubital cross-vein be continued it would end near the free part of 2d

A. If now we examine such genera as Pteronm (fig. 68), lloplocampa

(fig. 61), Mrmoctenus (fig. 67), and Cladhis (fig. 66), we find that with

the marked migration of the cubital end of the medio-cubital cross-
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vein toward the base of the wing there is a corresponding migration

of the posterior end of the stem of M.^+^ toward the apex of the wing,

and although this latter vein keeps relatively the same inclination, yet

in these genera it would end at or a little before the apex of the cell 1st

A. As was pointed out above, there seems to be a marked correla-

tion between the divergence of these veins and the widening of the

cell C, together with a usually well preserved Scj; an exception is

found in the genera Lahidarge (lig. 78) and Blasticotoma (fig. 44),

where the free part of Sc^ is entirely wanting and cell C is hardly more
than a line, but this discrepancy is due to another cause, the different

way in which the stress exerted in flight is transmitted from the stigma

to the anal margin of the wing, which is shown by the angulate condi-

tion of M at the origin of the stem of M3+^. If now we examine
another series, as X'lphydrla (tig. 85) and Xiris (fig. 89), where the

medio-cubital cross- vein is transverse, we find that the posterior end

of the stem of Mg-^^ has migrated slightly toward the base of the wing
and is parallel with the cross-vein. In Megalodontes (fig. 92), where
the cross-vein is oblique, the posterior end of the stem of M.,+^ has

migrated still farther, yet maintains its parallel course. While in such

genera as Strongylogaster (fig. 51), Cephus (fig. 96), Phymatocera (fig.

71), BlennocarKpa (fig. 72), and Tenthredv (fig. 56), where this cross-

vein is strong!}" inclined and if continued would approximate the base

of the wing, there is a corresponding migration of the posterior end

of the stem of Mg+j toward the base of the wing which has kept pace

with the cross- vein, and if it were continued it would reach the margin

some distance before the apex of the first anal cell.

THE CUBITAL AREA.

The base of cubitus in most Tenthredinoidea coalesces with the

combined bases of radius and media for only a very short distance, for

one-fifth to one-sixth the length of the distance ])etween the base of

the wing and the apex of the cell M, The family Lydidee (figs. 36-43)

represent a marked sidewise development as regards this coalescence,

where cubitus has coalesced with R+M for fully one-third of the

distance between the base of the wing and the apex of the cell M.
The free part of Cuj+M^ is almost always found extending between

the cells M^ and 1st A. In the Lydida? (figs. 36-43) it joins the cell

M^ at or beyond the middle and the cell 1st A on its apical third or

fourth with this end always pointed toward the apex of the wing. In

Matioxyela (fig. 34) it occupies a similar position except that the end

joining the anal vein points toward the base of the wing, while in

Macro.fyela (fig, 33) it joins cell M^ on its apical ^fifth and bends

toward the base of the wing. It is found in Paarurnti (fig. 86) near

the middle of the cell M^ and on the basal third of the first anal cell;

in Xtr'iH (fig. 89) it joins the cell Mj on its basal fourth and the

Proc. N. M. vol. xxix—05 39
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first anal cell as in Paururns; in Xi])hydria (fig. 85) it joins M^ at

the base, being- almost interstitial with the medio-cubital cross-vein,

and the first anal cell at middle; and in Tremex (fig. 91) it joins the

cell M distinctly before the medio-cubital cross-vein and the first

anal cell on its basal fourth. In most other Tenthredinoidea it joins

the cell M^ just before, at, or just beyond the middle, is either trans-

verse or inclined toward the apex of the wing, and joins the first anal

cell near the middle, except in the genus Lah/darge (fig. 78), where it

joins it near the apex, a secondary modification due to the coalescence

of the veins at the apex of the first anal cell. In the subfamily Ten-

thredininaj it joins the cell M^ at base just in front of the medio-cubital

cross-vein and inclines strongly toward the apex of the wing. In the

genQVdi 2fegalodoutes{^g. 92), 6*/'y-y«?^s(fig. 97), Trlckio,soma{ii^. 59), and

Perga (fig. 84), it is interstitial with the medio-cubital cross-vein and

likewise inclined toward the apex of the wing. In the genus Perreyla

(fig. 80) there is a marked convexity in the veins Cv\ and Mj with the

convexity turned toward the anal veins, the free part of Cuj+M^ start-

ing oft' at the point of greatest convexity and inclining strongly toward

the base of the wing. This condition seems to be characteristic of

practically all the species of this subfamily.

All vestige of the free part of the vein Cu,^ is wanting except in cer-

tain species of the genera Panqyhilius (fig. 39), Cephaleia (fig. 42),

Bactroceros (fig. 41), Lyda (fig. 37), and Cmnolyda (fig. 38) of the

Lydida?, and the species of the genus Piurunis (fig. 86). The position

of the free part of this vein is represented in various other genera of

Siricidffi, as Sirex callfornicus (fig. 87), l)y a minute spur. In the

remaining genera of the family Lydida% where the fi-ee part of this

vein is wanting, the prominent bend indicating the usual location of

this vein is as prominent as in those genera where the vein is present,

but even this bend is wanting in all other Tenthredinoidea.

THE ANAL AREA.

As already described, the wing area inclosed by the three anal veins

has been named the lanceolate cell by the students of the Tenthredin-

oidea. This so-called lanceolate cell is in reality two cells, 1st A and

2d A. The front margin of the first anal cell is formed for the most

part by the coalesced veins, 1st A, Cuj, Cug, and M^; its hind margin

is formed by the combined 2d A and 3d A. The front margin of the

second anal cell is formed for the most part by the coalesced 1st A
and 2d A; its hind margin is formed by the 3d A. The cells 1st A
and 2d A are sepai'ated by the free part of 2d A, which extends trans-

versely and is generally spoken of as the cross-vein of the lanceolate

cell.

The lanceolate cell is found under five ditterent forms: First, open

at the shoulder with an oblique or sti-aight cross-vein; this is the form

found in the typical hymenopterous wing and is of most frequent
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occurrence (fig. 11, n-d)\ second, open at the shoulder without a cross-

vein—that is, with the free part of 2d A wanting- (fig. 11, (^\ third,

contracted at middle without a cross-vein (fig. 11, h-(/)\ fourth, petio-

late (tig. 12, a-c)\ and fifth, with the lanceolate cell represented only

by the vein forming its front margin (fig. 81).

The origin of the cells of the anal area has already been discussed,

and only the origin of the difl'erent types of cells will be considered

here. The anal cells are found in their simplest condition in the

families Xyelida? (figs. 31-36) and Lydid^e (figs. 36-43). In these fami-

lies the important points to be noted are, that the vein forming the

front margin of this area is straight, while the vein forming its hind

margin is straight on its apical half and has a prominent bend or

emargination on its basal half,

known as the contraction of the

lanceolate or second anal cell; that

the anal veins have not coalesced

at base; and that there is a short,

ol)lique, transverse vein near the

apex. This same type of cell is

found in the genera Dolerus (fig.

•1*J), EmphytKK (fig. 46), Pseudoslo-

hla (fig. 48), and Erioccvmjya (fig. 47),

except that the emargination on the

hind margin at base is not so deep

while the cells themselves are not so

l)road. In Blasticotom.a (fig. 44)

these cells are narrow^ed, but the

portion of the vein on the basal side

of the emargination has been en-

larged shoulder-like. Among the

Siricida? there has been a gradual

but marked change; in Xeris (fig.

89) and Paururvs (fig. 11, h) the

cells have been greatly elongated, together with a corresponding elon-

gation of the emargination, while in Tcredon (fig. 90) and Tremex (fig.

91) the emargination is so gradual that it would be overlooked if it were

not for its presence in the closely related forms, while there has been

developed an additional spur which extends from the apical end of the

emargination toward the ))ase and margin of the wing. In Megalodon-

te>< (fig. 92) these cells have been much shortened, the emargination is

almost entirely wanting, while the bellying out of the third anal vein

just in front of the free part of the second anal, which is only slightly

indicated in the Lydida', is well marked here. In almost all those gen-

era where there is a prominent emargination of the third anal vein at

base, there is a corresponding expansion of the wing area behind the

/

ff

Fig. H.—Types of anal cells, a, Macro-
XYELEA ferruginea; h Paururuscyaneus:
C, CEPHUS PYGM.KUS; rf, KONOWIA WALSHII;

e, Strongylogaster cingulatus; /, Hoplo-
CAMPA ferruginea; g, Labidarge dibapha.
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anal veins. The Cephida? (tig. 11, c) are an interesting example of

how far the reduction of this area may be carried; in this family the

emargination of the base of the third anal is entirely wanting, the free

part of the second anal is perpendicular to the other veins and opposite

the medio-cubital cross-vein, while the wing area behind the third anal

is so greatly reduced that this vein in some species practically forms

the hind margin of the wing.

The genera Derecyrta^ Brachi/.vlpJms^ and IToiiov.ria (tig. 11, d), of the

family Xiphydriidse are described as having the free part of the sec-

ond anal vein present and the third anal vein united with 1st A+2d A
at the contraction of the third anal vein. The tirst two genera are

unknown to me in nature, but the species of these genera, figured by

Westwood " and Kirby, show the contraction of the anal cells of the

same type as found in Xiphydrla (tig. 85). In Xiphydria the contrac-

tion is much deeper and the third anal approximates more closely the

1st A+2d A than in any of the other genera of the Tenthredinoidea.

In Koncnvla walshii^' the contraction is still deeper, yet the two veins

do not come into actual contact with each other. Xlphydria and

KonowUi are of interest in showing successive stages of the anterior

migration of the third anal at the contraction and to prove that at

least one method of the moditication of the anal cells is by the anas-

tomosing of the veins at this point.

The anal area has been reduced in two very different ways; tirst, by

the anastomosis of the third anal with the first and second at the contrac-

tion in the second anal cell; second, b}" the shortening of the free part

of the second anal until the third anal comes in contact with the com-

bined first and second anals. Thus it will be seen that in both cases

the reduction is due to anastamosis, but that it takes place at a ditierent

point and in a different way.

AVith the exception of the genera of the family Oryssidsv (tig. 97),

the only place where the anal area undergoes any reduction at all is in

the family Tenthredinidw, and even here the great majority of the

genera fall under the tirst class. As to whether the third anal anas-

tomoses with the combined first and second anals before or after the

atrophy of the free part of the second anal, it is impossible to tell.

If we base our conclusions on the Xiphydriidse, the natural supposition

would be that it took place before the atrophy of the free part of the

second anal; but, from a careful study of this area, I have been led to

conclude, because of the difference in the stages within the different

families, that these modifications hav^e arisen independently within

ffj. O. Westwood. Thesaurus Ent. Oxoniensis. 1S74. W. F. Kirby. List

Hymen. Brit. Mus., Tenth, and Siric. I, 18cS2.

'^I am indebted to Mr. J. Chester Bradley for an opportunity to see a specimen ot

this species l)elonj^ing to the U. 8. National Museum Collections. The generic refer-

ence was made bv Dr. W. H. Ashmeao.
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each family; and further ])elieve, judging- from the exi.sting forms, that

in the family Tenthredinidie, where there are clo.sely related forms

with and without the free part of the first anal, that this anastomosis

took place after the loss of the free part of the second anal.

The type of cell, where the free part of the second anal is wanting,

is illustrated by the genera Sehmdria, SirongijlogaHte)' (tig. 11, e)^

Sift'omhoceros (tig. 50), and Thravi.r of the subfamily Selandrina?.

These genera have an anal area identical with that found in the genera

Dohrus (tig. 49), LojthyniK (tig. 45), EriocampoHhs (tigs. 52-53), and

Enq^hytus (tig. 4(1), except for the atrophy of the part named, and rep-

resent the type of lanceolate cell open

at the shoulder without a cross-vein.

In the genera llopJocmnpa (tig. 11.

,/"), Vladius (tig. ())), Monoctenus (tig.

67), Lahidarge (tig. 11, f/),
and llylo-

toiiia (tig. 76), the type of cells found

in the Selandrina? has been further

moditied ))y the anastomosis of the

third anal vein with the com])ined lirst

and second anal veins at the point

where the third anal is deeply emargi-

nate in the Selandrina% and conse-

quently, with the loss of all trace of

the emargination. The anastomosis

varies from a short distance in IIopJo-

eampa and ^fonocteinis to almost the

entire length of the area in Ilylotoina

and Lahidarge and is the type of

hinceolate cell considered as being

contracted at middle.

The so-called petiolate type of lance-

olate cell is a direct modification of the

contracted type. It is brought about

in two very different ways. By the atrophy of that part of the third

anal vein adjacent to the basal end of the anastoniosis, or ))y the

continuation of the anastomosis of the basal part until it reaches the

base of the wing. IJylotoma and Lahidarge show the basal part of

the second anal cell as a minute area at the extreme base of the wing

v/hile in Pachylota (fig. 77) this area is obliterated l)V the completion of

the coalescence. Although there is no data available, ^et from the

shape of the anal cells in the Oryssida? (fig. 97) it is quite probable that

the reduction has taken place here in the same manner. That the

petiolate type is brought about by atrophy is readily proven by an

examination of the wings of Rhadlnocera^a (fig. 12, a)^ Ptricllsta (fig.

12, i), and Phyuiatoeera (tig. 71), in the order named. In these wings,

/

<J

[«. 12.—Reduction of the .^.n.^l cells.

a, Rhadinoceraea reitteri; 6, Peri-

CLISTA melanocephala; c, Pteronus
PAViDi'S; i\, Macrophya albicincta;

f, Tenthredo flava; /, Lycaotasodalis;

<7, Clavellaria amerin.k.
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the basal part of the third anal vein is preserved in every case, but is

interrupted at the point where it should join the anastomosis. Ptei^ou h.s

(tij)-. 12, c) and BJennocampa (fig. 72) show a slightly later stage in which
only the longitudinal part of this vein is preserved, while many genera,

as Dlneura (tig. 03), show the complete atrophy of the entire basal part

of the third anal, or at most it is represented only l)y a fold. In Pet^-

rcyia (fig. 80) there is developed a peculiar spur on the posterior

margin of the cell 1st A opposite the free part of M^+C'Ui-
The greatest reduction of the anal area is reached in the subfamilies

Lobocerinte (fig. 82), Pterygophorinre (fig, 81), and Perginas (fig. 84),

where all that remains is the simple straight vein. The members of

these subfamilies, at least so far as this area is concerned, have reached

the condition found in all the higher Hymenoptera. This condition

has been reached by a continuation of the anastomosis found in Lahi-

darge (fig. 78). As was shown above, the petiolate type of cell might
be produced by the anastomosis of the basal part of the third anal,

while the condition here is produced by anastomosis of both basal and

apical parts. It is an interesting fact that the cell on the basal side

of the anastomosis is bounded in front by 1st A+2d A and behind by
3d A, while the apical half is bounded in front by 1st A and behind by
2d A+3d A, so that the resulting vein is a combination of all three

anal veins, which has certainly been brought about in a very round-

about manner.

The second method of the modification of the anal area, namel}^, b}^

the gradual shortening of the free part of 2d A and the almost com-
plete obliteration of the emargination of the 3d A is found only in the

subfamilies Lycaotinte (fig. 12, /"), Tenthredininse (fig. 12, d-e), and
Cimbicinffi (fig. 12, g). When the wings of Itycorsia (fig. 40), Lyda
(fig. 37), Csunolyda (fig. 38), Eriocampa (fig. 47), and Strongylogaxtei'

(fig. 51) are carefull}^ examined there will be found at the base of the

emargination a prominent shoulder, which is distinctly thickened.

This shoulder is present in varying degrees in all those genera where
the third anal is emarginate at base, but is especiall}' prominent in the

genera named. If, now, we examine the wings of most any member
of the subfamily Tenthredinina^, as Macroj>hya (fig. 57), we will tind

near the basal side of the anastomosis a slight emargination, and just

beyond it a thickening. In this emargination and thickening we find

the reason for our conclusions that in these subfamilies the contracted

type of cells has been produced by a shortening of the free part of the

second anal. This conclusion is further confirmed by the great varia-

tion in the amount of anastomosis. In the genus .Macrophya alone

this condition varies from a well-marked perpendicular free part of

the second anal to an anastomosis for some distance. The perpendic-

ular free part of the second anal or the anastomosis in the Tenthred-
ininic occupies a position nearer the base of the wing than the corre-
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spondinsi" parts in Dolerus or KnipJiytua^ but this is nudoubtedly duo

to the elongation and narrowing- of the wing. That this position is

due to the elongation of the wing is proven by the wing of Lycdota

(fig. 55), which is broad and not at all elongated, while the anasto-

mosis occupies a position similar to that of the free part of the second

anal in Dolerus (fig. 49), and Einphytus (fig. 46). In the Cimbicina'

most of the g-enera have lost the emargination found in the Tenthred-

ininiv, but in a few genera, as Ahia, it is prominent. Even though

the emargination were wanting' in all the genera of this subfamily, the

general contour of the anal area in the more generalized genera, as

Clnibei' and Trlchiomma., would show their intimate relation to the

Tenthredinini© and Lycaotinte. In the Cimbicinffi (figs. 59-60) the first

anal cell is much reduced by the coalescence of the veins at its apex.

In OlaveUai'ia (fig. (50) this has proceeded so far that 2d A+Sd A has

coalesced with 1st A to just before the free part of M^+Cuj.

2. thp: hind wings.

The hind wings of most Hymenoptera have been so greatly reduced

that the primary homologies can be determined only after careful

study. Once the primary homologies have been established the deter-

ge.

Pig. 13.—Typic.^i, hind wrNi; with thk lacking vein.s indicated by dotted lines.

raination of the different veins in different wrings is a ver}' simple

matter. As the superfamil}^ Tenthredinoidea contains all the hymen-
opterous insects in which the hind wings are at all generalized, it is

apparent that a study of the wing areas of the members of this super-

family is of the first importance. Practicallv all the modifications

found in this wing are due to the atrophy of the transverse parts of

veins or to a secondary shifting of the transverse parts of veins so as

to stiffen the wing more effectually. Fig, 13 represents a generalized

hind wing in which the wanting veins are indicated by dotted lines.
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THE (X)STAL. AREA.

The costal area is represented by the costa, which is present in the

hind wings of practically all Tenthredinoidea as a strong vein thick-

ened at base. So far as observed costa is wanting onl}^ in the genera

Of'i/ssu.s (tig. 97) and Stromhoceron (fig. 50).

On the front margin of the hind wings of all Hymenoptera there is

a series of hooks for fastening the two wings of a side together so

that they will move as a unit during flight. These hooks are of vary-

ing extent, in the Siricida there is a prominent group at the base

and another near the apex of Scj with isolated hooks between; this

same condition is found in certain Lydidte while in others only the

basal and apical areas are preserved. The Xyelidte and Xiphydriidi©

also have basal and apical areas. In the Oryssida? there is an apical

area with four or five isolated hooks just before the apical area. In

most Tenthredinoidea there is only the apical area, which is likewise

characteristic of the higher Hymenoptera. The apical area is of

about the same extent in all the groups except the Cimbicinse, where

it extends from one-half to two-thirds the length of the cell Rj+g.

THE SUBCOSTAL AREA.

All vestige of the subcosta has disappeared except in the single

family Lydidte (figs. 36-43), where in the genera Lyda (fig. 37) and

Bactroceros (fig. 41) it is as fully preserved as it is in the fore wing

of the Lydid?e and Xyelid^. Subcosta and its continuation, Scj,

extend as a straight vein from the base of the wing to near the apex

of the vein Scg + Rj, The basal free part of Scg is a short vein only

three or four times as long as broad and in some genera, as Bactro-

ceros^ Neurotoma (fig. 36), and Pamjjhilkis (fig. 39), it is only about

as long as broad, while in the genus Cxnolyda (fig. 38) it is entirely

wanting. When present it is generally situated about midway of the

vein Rj, making the cells Sc and Scj subequal in length. The only

exception observed is in the genus Neurotoina^ where the free part of

Sc2 is much nearer the apex of the wing, the cell Sc^ being less than

one-half the length of the cell Sc. The apical free part of Sca has

been obliterated b}' its coalescence with R^ to the margin of the wing.

In the genera Pamphllius^ Neurotortia^ Cephalela (fig. 42), Itycorda

(fig. 40), and Lyda a considerable portion of the subcosta found

between the base of the wing and the free part of Scj has completely

atrophied, the amount varying in the difl'erent genera. The condi-

tions found in the genera just named go to show that the reduction of

the subcosta in the hind wings has proceeded in a very different way
from what it has in the fore wing, where the modification is clearly

due to coalescence. The cell laying between costa and Sc + R+ M,
C + Sc + Scj, is broad and well marked in all the specialized Tenthre-
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dinoidea except in the family Cephid* (tigs. 93-96), where it has

been completely squeezed out by the close apposition of eosta and

Sc+ R + M.
THE RADIAL AREA.

The bases of radius and media are combined in the same way as in

the forewing. The single vein R-[-M extends to near the middle of

the wing, where it divides into R^ and R^+M. In most specialized

Tenthredinoidea the stem of R+M is only moderately thickened, but

in Oryxsns (tig. 97), the costa being wanting, the vein R+M has been

excessively thickened, evidently to take up the stress that would have

been transmitted along the costa.

Rj combined with Scg extends obliquely to the front margin of the

wing, where it anastomosis with costa in a single point, or at most for

only a very short distance, just before the apical area of hooks, then

curves awa}^ from the costa and joins it again at the apex of the apical

area of hooks, forming a cell Sc^ homologous with the stigma of the

front wings. This cell is prominent in such genera as Peridlsta (tig.

69), Pteronus (tig. <6^)^ Phyntatocera (tig. 71), Strongijlogaster (fig. 51),

Dineura (fig. 63), Dolerm (fig. 49), Tenthredo (fig. 56), and Trichlo-

soma (fig. 59), and is generally situated at the liase of the cell R^+g.

In the Xyelidffi (figs. 31-35), Xiphydriid^e, Cephida^ (figs. 93-96),

Megalodontida, and Blasticotomid* (fig. 44), this stigma-like cell is

entirely wanting, while the apical area of hooks is situated on an

enlargement of the costa opposite the middle of the cell Rj+o. This

cell is faintly indicated in the Lydida^ (figs. 36-43) and situated as in the

Xyelidfe, while in the Tenthredinidaj it is generally distinct except in

the more specialized subfamilies. This is especially true in those

genera with an appendiculate cell. The course of the apex of R^ here

confirms our conclusions regarding its course around the stigma in the

front wings and that the stigma is nothing more than a stronger

chitinization of the wing membrane in front of R^ than is found in the

other cells.

The front margin of the cell R1+2 in the Siricidse (figs. 86-91), Mega-

lodontidfe (fig. 92), Xyelid;e, Lydidte, and Blasticotomida^ is l)ounded by

a vein of uniform width, Rj, which, after joining the costa beyond the

apex of the apical area of hooks, coalesce with it, the single vein extend-

ing along just within the front margin of the wing. It ends in the

Xyelida (figs. 31-35), Lydida (figs. 36-43), Megalodontid* and Blasti-

cotomida3 (fig. 44), at or slightly beyond the apex of R3 and a con-

siderable distance liefore the apex of the wing. This results in a cell

contour identical with that found in the front wings. In most genera

of the family Tenthredinidje, as Macrophya (fig. 56), Blennocampa

(fig. 72), Stromhocrros (fig. 50), Peridkta (fig. 69), and Pteronus (fig.

68), Rj likewise ends at or slightly beyond the apex of R.^, but in these

genera the veins R^ and R3, coincident with the lengthening and nar-
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rowintj' of the wiiiji', liavH^ migrated to the apex of the wing, so as to

stiffen it, while in tlie genera Blennociinipa and Perlclista Kj extends

around the apex. In the Cephidw and Cinibicinse R3 has retained its

primitive position distinctly before the apex of the wing- while Rj has

been extended spur-like to the apex. The genus IloplocmnpaV^'g. 01)

shows a similar condition, except that the prominent spur-like tip

has not been developed. 0?'i/t<stis (fig. 97), Trerae,r (fig. 91), Paururus

(fig. 86), Monocteniis (fig. 67), DJelocerm (fig. 79), and PacJi.ylota (fig.

77) show a modification of the condition found in Ble^inocampa and

Peridista. In these genera Rj and R., have migrated to the apex of

the wing, but the apical half of the vein R^ atrophied, causing the cell

Ri+2 to return to its original condition, open at the margin. The

genera Xerk (fig. <S9), Hylotoma (fig. 76), Lahidarge (fig. 78), Perga

fig. 84), Perreyia (fig. 80), and LohoceTcm (fig. 82) show a still different

type. Here R3 ends distinctly before the margin of the wing while

Rj is continued to the apex, but in the course of its development was

pulled away from the margin for a considerable distance, forming an

appendiculate cell in the same way that it is formed in the front wing.

The second part of the vein R + M, Rs+ M, very soon divides into

Rs and M. In all the wings observed the free part of R^ is wanting;

also R5, except in the genera Megaxyela, Odontophyes^ and Macoxyela.

R3 occupies a position similar to that found in the front wings; the

onl}^ marked modification is the point at which it reaches the margin,

and this was full}' discussed above.

The tip of the fourth branch of radius has combined with R5+ Mj as

in the forewing, while the free part of R^ is a transverse vein extend-

ing between R3 and R5+ Mj. In the Xyelid^ (figs- 31-36), Lydidse

(figs. 36-43), and Megalodontida^ (fig. 92), it is situated near the margin

of the wing, but in most Teuthredinoidea it has migrated toward the

base of the wing; while in such genera as Lohocenm (fig. 82), Dolerris

(fig. 49), Pteronus (fig. Q^)^ and Chidrvs (fig. 66), it is situated in a line

with the costal area of hooks. The free part of R^ is entirel}- wanting

in the subfamilies Blennocampinas (fig. 72), PhyllotomintB (fig. 54),

Fenusinai (tig. 74), and the genera Tetratneura and AGidophom.

The radio-medial cross vein is wanting in all the genera observed.

THE MEDIAL AREA.

In all the wings examined, except in Slrex (figs. 87-88), and Mano-

Kyela (fig. 34), the vein M is coalesced with the radial sector for a

greater or less distance. This is very different from the conditions

found in the front wing, where M always arises from R some distance

before the origin of the radial sector. In Sirex and Manoxyela M
arises from R distinctly before the origin of the sector, but much
nearer to it than is the case in the front wings of all other Teuthredi-

noidea. In Paururus (fig. 86) and Xerl.s (fig. 89) M arises from the

sector at or just beyond its origin; in Macroxyela (fig. 33) it extends
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about twice as far as in ['(Oinirn.s ; in the Ljdidie, Meg'alodontitUe,

and most Tenthredinida> it arises a considerable distance beyond tlie

origin of the sector; while in Treiiiex{^g. !»1), ^>/7/.s%sv/.s- (tig. ^T)^ Lycaota

(tig. 55), Acidophoiui^ and the subfamily Blennocampina? (tig. 72), it

arises at or just before the middle of the cell Ki+., but the moditi-

cation found in these genera is undoubtedly due to the atrophy of the

free part of K^.

As soon as M separates from the radial sector it extends trans-

versely until it joins the medio-cubital cross-vein, where it usually

l)ends at about a right angle and extends longitudinally. About mid-

way between its union with the medio-cubital cross-vein and the margin

of the wing it divides into two branches, Mj, which extends direct to

the wing margin, occupying a position very similar to the same vein

in the front w^ing, and M.,, which extends transversely to near the mid-

dle of its length where it joins the medial cross-vein, from which

point it extends longitudinally to the margin of the wing.

The medial cross-vein extends longitudinally toward the base of the

wing, where it joins a vein which extends longitudinally or obliquely

fiom the cubital end of the medio-cubital cross-vein. That portion of

this vein which lies between the medio-cubital cross-vein and the

medial cross-vein is the free parts of M^ and Cu^, the free part of

M^+Cuj being wanting, while that portion which lies t)etween the

medial cross-vein and the tip of the anal veins is the free part of Mg.

In the front wings there is a branch which extends from the stem of

M and joins M., just before its union with the medial cross-vein. This

is the stem of M^+i and is entirely wanting in the hind wings of all

Hymenoptera. If the position of Mj, M^, Mg, and the medial cross-

vein be compared with the corresponding veins in the front wings it

will be seen that they occupy a similar position and are in fact the

most important landmarks in homologizing the veins of the hind wings.

In Oryssus (tig. 97), Blennocampa (tig. 72), Aoidophora., Perreyia^

Lohoceras (tig. S2), Acordulecera (tig. 83), Pterygopherus (tig. Si), and

Perga (lig. 84), the transverse part of M., has atrophied so that the

cells Mj and 1st M.^ are united.

The free part of M., in most Tenthredinoidea extends almost trans-

versly to the margin of the wing, but in the Cephidas (tigs. 93-96),

Tenthredinina? (tigs. 56-58), and Manoxyela (tig. 34), where the anal

area of the wing has been greatl}' reduced longitudinall}-, the free

part of M3 has been bent abruptly toward the base of the wing.

While in most genera the free parts of M3 and M^ are subequal in

length, yet in Lohoceras (fig. 82) and Perga (tig. 84), M^ is two or three

times as long as M3, while in the CephidiB (tigs. 93-96), Tremex (tig.

91), and Pterygophorus (fig. 81) M3 is several times the length of M^.

The medial cross-vein is in most genera subequal in length with the

longitudinal part of M.^, yet in AVr/.v (fig. 89), Tremex {^g. 91), Serico-
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cera^ and Dieiocerii.s (fig. 79), the cross-vein is imich shorter, one-third

to one-fourth the length of this part of M^,

The medio-cubital cross-vein in the generalized Tenthredinoidea is

transverse and subequal in length to the transverse part of M, but

there is considerable variation thi'oughout the various genera of the

other groups. Its departures from the generalized condition may be

divided into five groups. In the first of these the longitudinal part

of M has migrated along the transverse part of M, greatly increasing

the length of the cross-vein, although the cross-vein and the trans-

verse part of M retain relativel}^ the same position. This is shown in

the genera Trlchiosomn (fig. 59), Ldhidurge (fig. 78), DoleruH (fig. 49),

and Monoctenus (fig. 67). In the second group the length of the

cross-vein has been greatly increased by the migration of the trans-

verse part of M from its position at or near the base of the cell

M^+lst Mj to near its middle as in the genera Tenthredo (fig. 56),

Periclista (fig. 69), and Strongylogaster (fig. 51). In the Cephidse

this migration has proceeded so far that the transverse part of M is

joined to the cell M^+lst M^ near its apex. The third group is

represented by the genera Xiphydria (fig. 85), Macrophya (fig. 57),

Phymatoeera (fig. 71), Rhadinocerxa (tig. 70), and Lycaota (fig. 55).

In these genera there has been a combined migration of the longi-

tudinal part of M along its transverse part, together with a migration

of the transverse part of M toward the apex of the wing. The fourth

group is represented by the genus Pterygophorus (fig. 81), where the

longitudinal part of M has migrated toward M^ along the medio-

cubital cross-vein, resulting in a distinct shortening of the cross-

vein, in the fifth group there has been a migration of the transverse

part of M toward the apex of the wing, while the free part of M^ has

swung around from a longitudinal or oblique position to a transverse

one. Coordinated with the change in position of the free part of M^
there has been a swinging forward of the part of cubitus on the Ibasal

side of the medio-cubital cross-vein until it has come into line with

the base of the longitudinal part of M, so that in this group the medio-

cubital cross-vein extends longitudinally instead of transversely.

This is practically the same condition as is found in the higher H^^me-

noptera and is shown by the genera Perga (fig. 81), Perreyla (fig. 80),

Acordulecera (fig. S3), and Loboceras (fig. 82).

THE CUBITAL AREA.

In the hind wings cubitus is represented by the long, straight vein

extending from the base of the wing to the medio-cubital cross-vein.

All trace of the free part of Cuj is wanting, and the same is true of

Cug .unless we homologize the short vein found in the Xyelid» (figs.

31-35) at the base of the wing with this vein. That this spur repre-

sents the free part of Cu.^ there can not be much doubt. That it is not
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a supernumerary vein is proven by its persistence throughout all the

different genera of this family. Its preservation is undoubtedly due

to its position at the extreme base of the wing, and also to the fact that

its anal end curves toward the base of the wing, giving it a location

where its liability to be obliterated would be reduced to a minimum.

THE .\NAL AREA.

The anal veins of the hind wings, like those of the fore wing, have

undergone marked changes but along very different lines. Here, as

in the fore wings, there has been a combination of the apices of M.,,

M^, Cuj, Cug, 1st A, and 2d A. the transverse free part of the tirst

four of these, except M.,, being wanting. The first anal vein extends

directly from the base of the wing to the transverse part of M3, in

man}^ cases being strongly bowed in front, and from M3 there extends

an oblique vein to or nearly to the margin of the wing. This vein is

wanting in the Cephidw (tigs. 93-96), Xyelida? (ffgs. 31-35), Acordu-

lecera (tig. 83), and Blciniocam.pa (tig. 72).

The second anal vein is found in its most generalized condition in the

wings of Strongylogniiiei' (tig. 51), Ttnthredo (tig. 50), Perieliata (tig.

69), and Stroviboceros (tig. 50), where it extends from the base of the

wing as a slightly bowed vein and unites with the first anal vein dis-

tinctly beyond the transverse part of M^. In the genera Doleru^ (tig.

49), Selandria, and Macrophya (tig. 57), the coalescence is only for a

short distance in front of the transverse part of M.,. The amount of

coalescence increases until in the genera Hylotoma (tig. 76) and Lahl-

darge (tig, 78) the coalescence is for more than half the length of the

anal cell. The second anal vein is entirely wanting in Xerls (tig. 89),

Orys^u,s (tig. 97), Lolxx-tras. (tig. 82), Perga^ (tig. 8-1), PterygopJioru^

(fig. 81), Perreyia (fig. 80), and Acordulecera^ (fig. 83). The disap-

pearance of the second anal vein is undoubtedly due to the fold in the

wing just behind the line where the vein would be situated. This sup-

position is strengthened by the wing of Xeris and I)telocerui< (fig. 79),

where the transverse apical part of the stump is retained. While in

Sire.i' alhtcornls (fig. 'S'6)^ the basal half of the uncoalesced part is

retained. In Macroxyela (fig. 33) there is a different type of modifi-

cation. The second anal vein is situated just in front of the furrow, is

as well developed as the other veins and extends almost to the margin

of the wing, where it bends abruptly forward and joins the first anal

vein just before the free part of M.,. The transverse part in Mano-
.eyela (fig. 34) is nearer the base of the wing and there has been devel-

oped in addition a secondary spur from the outer posterior angle to

the margin of the wing. The Cimbicinte (figs. 59-60) show a similar

condition, except that the transverse part of the second anal is near

the middle of the wing with a long spur continuous with the longitu-

dinal part of the vein. In Macrocephus^ (fig. 95) the spur is present
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and the transverse part of the second anal is curved toward the base

of the wing, while Cephus (fig. 06) dift'ers only in lacking the spur.

The third anal vein is almost universally present, and extends as a

slightly curved vein near the anal lobe of the wing from the base of

the wing to the margin. It is represented in O/'ys^us by a fold and in

Acordtdecera by a pale band of pigment. In many of the generalized

genera there is present a prominent transverse spur on its hind margin

near the base of the wing, which is joined to the spiral vein, a cord-

like thickening which extends along the base of the wing to the scu-

tellum.

v.—DYNAMICAL CONTROL OF WING TYPE.

It has already been pointed out in a number of cases that certain

modifications were due to mechanical causes. The wing of an adult

insect is a machine purely for locomotion, and the rapidity and skill

of the locomotion is directly dependent on the perfection of the

machine. It is a fact that those insects are the swiftest flyers whose
wings approach most nearl}" a triangle in outline, that is, having wings

broad at base and pointed at tip. This is illustrated by the wings of

the hawk-moths, the bee-flies, and the bees. The efficiency of a Aving

is dependent not only upon its outline but upon the arrangement and

construction of its various parts. This construction consists in the

arrangement of the veins in such a manner as to best fit it to with-

stand the stress exerted upon it in striking the air and at the same
time without increasing the weight of the organ.

The different kinds of insects fl\' in two ways—by a soaring flight,

for which a broad expanse of wing is required, and by a swift dashing

flight, for which a narrow, stifl' wing is necessary. It is also a fact,

at least so far as insects are concerned, that those species whose wings

are broad and approximate closely the arrangement of the veins found

in the hypothetical type are never swift flyers, while those in which

there has been a marked reduction in the number of veins, together

with a trussing of that part of the wing subject to the greatest stress,

are always swift flyers; that is, there is alwaj^s a direct correlation

between the structure of a wing and its efficiency as an organ for

flight.

Where insects possess four wings, the wings of a side are generally

fastened together in some manner to insure a more synchronous

motion. This is accomplished in the Lepidoptera by a jugum on the

hind margin of the front wing, or by a frenulum on the front margin

of the hind wing, or by an expansion of the front margin of the hind

wing so that the two wings overlap. These fastenings are all located

at the base of the wing, and consequently can not exert much influence

over the course of the veins found ncai- the middle of the wing.

With the Hymenoptera in general and the Tenthredinoidea in particu-

lar the conditions are different. The wings of the Tenthredinoidea
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are fastened by a series of hooks on the costal margin of the hind

wing which fasten into a fold along the hind margin of the front wing.

These hooks may extend from the base of the wing to near the middle

of the cell R1+.3, they may be arranged in two groups, one near the

base of the wing and another near the base of the cell K,+.2, or they

may be arranged in a compact group near the base of the cell Ri+g.

In all cases this latter group is alwa^^s the strongest, and lieing situated

near the middle of the wing exerts a strong influence on the course of

the veins found in this region in both wings, as will be shown later.

The path of the tip of an insect's wing during flight is that of a fig-

ure 8 (fig. 14). This has been shown by Marey and other investigators.

It is a well-known fact that during flight the wings go through two

distinct motions, a stroke or downward motion and a recovery or

upward motion. The relation of the strike and recovery are shovvn on

the accompan3nng figure copied from Marey. The up

and down motion is due entirel}" to muscular action while

the resistance of the air ''effects those changes in surface

obliquity which determine the formation of an S-,shaped

trajectory by the extremity of the wing."

From a mechanical standpoint, so far as insects are con-

cerned, the act of flight is really a simple one. The wing-

is so constructed that there is a rigid front margin for

striking the air and '"a sort of flexible sail behind," which

inclines the wing at the most favorable angle. This is

usually about 4.5^. During the downward motion the

wing is expanded to its fullest extent by the resistance |

of the air beneath it, while during its recover}^ it is con-

tracted by being folded or corrugated along the lines of fig. 14.—wing

the wing furrows, which in this way reduce the amount

of surface of the wing and consequently reduce the resistance during

recovery.

The wings of most insects are corrugated or folded along certain

lines. In many orders these furro\vs are so persistent that they have

been named. Although they are not so constant in position as the

veins, yet they occupy so nearly the same j-elative position that it is

generally possible to homologize them. The function of the furrows

in an insect's wing are twofold, to strengthen it and to make it flexible.

The latter function seems to be their only use in the wings of the

Tenthredinoidea. In this superfamily all the following furrows are

present.

The anal furiwo.—This is a longitudinal furrow extending from

the base of the wing to the margin just in front of the first anal vein.

It is distinct in both wings. In the front wings it separates the free

parts of Cu.j, M^+i'Ui, and M., from the vein behind the furrow and

has undoubtedly been an important factor in causing the atrophy of

the free part of these veins.
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The second anal furroui.—This furrow also extends from the base

to the margin of the wing. It is found only in the hind wings and is

situated just behind the second anal vein. It is at the end of this fur-

row that there is located the emargination which eventually develops

into a slit, the axillary incision, which separates off the hind angle of

the wing into a lobe or alula. This alula, which always contains the

third anal vein, whether it is separated or not by an incision, is

always turned back under the remainder of the wing.

The inedialfurroir.—This is a straight furrow in many Tenthredin-

oidea, starting in the cell R. and extending along just in front of Mj
to near the margin of the wing. It usually bends down near the

middle of the cell Rr,, so that it is close to the vein. This furrow finds

its greatest develoi^ment in the family Tenthredinidas, In most of the

genera of this family it extends along close to Mj until near the mid-

dle of the cell R5, where it subdivides into two or three branches. The
posterior branch crosses Mj+j near its origin and passes obliquel}^ across

the cells 1st M^ and Mj. The anterior branch passes midwa}- between

Ml and R., to near the margin of the wing; in some cases the anterior

branch subdivides, one branch extends just behind Rg, while the other

extends just in front of Mj. Onl}^ a casual examination is necessary

to see how important the medial furrow nmst be in maintaining the

tiexibility of this area of the wing. The so-called bulla? of many
writers on the Tenthredinoidea are the clear spots in the veins where

these furrows cross them.

The radiiOfnrrov\—This is a short longitudinal furrow situated

just in front of the radial sector and may be a branch of the medial

furrow.

The codal hinge.—This is a thin area of the front margin of the

wing, situated between the apex of costa and Sc„ at the base of the

stigma.

The greatest stress on a wing is alwa3^s on its front or striking mar-

gin and on that part of the margin that is most prominent. In the

Hymenoptera this is the region in the neighborhood of the stigma.

This stress is in a plane parallel with the wing membrane. This is

due to two causes, the angle at which the wing strikes the air and to

the sail area—that is, approximately the posterior two-thirds of the

wing, which maintains the wing-membrane at relatively the same angle.

The sail area of the wing has the same effect on the wing as the tail on

a kite when it is drawn rapidly through the air near the ground, caus-

ing it to maintain practically the same angle at all times.

If we examine a simple type of truss, as fig. 15, where the sides AB
and BC are equal and the distance AD is equal to the distance DC\ we
will find that any stress exerted at the point B in the plane of the truss

and perpendicular to the line AC will be equally distributed along the

sides AB and BC. But if we take such a truss as fig. 16, where the
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side AB is much greater than the side BC, we will find that any stress

exerted at the point B will not be eqiiall}' distributed, but that a nnich

larger part of the stress would fall on the side BC than on the side AB.

We may assume that that wing is the most perfect mechanical

device which approaches the closest to some type of truss. From our

previous studies of the wing topography of the Tenth redinoidea we

are justitied in concluding that if such a thing as a ti'uss exists in their

wings it must l)e of the type where one side is longer than the otiier,

for there is no point situated near the middle of the front margin of

the wing to Avhich veins converge.

Before taking up a direct comparison of the wings of the Tenthre-

dinoidea with the types of tru.sses given above, we should not overlook

the fact that we \vA\e to do not with a simple but with a complex type.

The front wings nmst in reality be trussed on both sides, for the

hymenopterous wing has stress exerted upon it by the air upon both

front and hind margins. The primary stress is exerted at some point

on the front margin where it strikes the air, while the secondary

stress is exerted on the hind margin where the hind wings are hooked

Fig. 15.—Type of truss. Fk;. It;.—Type i>k truss.

to it. This secondary stress is due to the necessity for a s3'nchronous

motion and to the fact that the hind wing must be pulled along. The
force exerted on the front margin of the front wing would be a push

or a force causing I'etardation, while the force exerted on the hind

margin of the front wing and the front margin of the hind wing
would be a pull or a force causing acceleration.

A clearer conception of the arrangement of the trusses in the

hymenopterous wing will be had if we study tirst in some detail the

topograph}" of a wing in which these structures are self-evident. For
this purpose a front wing of Bhnnocampa alternlpes has been selected,

tracings from a photograph have been made, and the trusses found in

these wings marked as triangles by means of dotted lines (tig. 17).

For convenience in following the course of these triangles on the figure

they" have been numbered, the same number being placed on each side

of the same triangle. For the sake of brevity they will be referred to

in the following descriptions by these numbers.

From what has already been said, it would be expected that these

trusses should arrange themselves into three groups, the first strength-

Proc. N. M. vol. xxix—05 40
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ening the stigniatal region of the front wing, the second, the apex

of the first anal eell of the front wing, and the third, the stigmata!

region of the liind wing. The stigma, as already shown above, is the

cell Sc.,, in which the wing membrane is almost as strongly chitinized

as the veins surrounding it. In generalized genera it is a broad ovate

area, which undergoes a great reduction in the highly specialized

genera luitil it becomes a long, narrow cell, pointed at both ends. It is

located at the point where the greatest stress is exerted, and is in realit}'

a solid truss placed like a cap over this area subject to the greatest

stress. So that we have in the shape of the stignm a readily observed

criterion for judging the efficiency of the tiight of any species, and there-

fore the degree of specialization to which the species has attained. Now
if the stigmatal region of the front wing is examined, the following

conditions arc found. A large truss, truss 1, whose apex is near the

middle of the stigma, with one of its Ijasal angles at the base of the

wing, and the othei' at the apex of R,. Truss 2 has its apex near the

2^^! 34

:-^ r^ \

-THK I'KdNT \VIN(, ok BLENNOCAMl'A AND ITS TRUSSES.

base of the stigma, with one of its basal angles at the point of separa-

tion of R and M, and the other in the angle formed by R^ and Mj.

Truss 3 has its apex near the middle of the stigma with one of its basal

angles in the angle between the medio- cubital cross-vein and cubitus,

and the other in the angle formed by R^ and Mj. Truss 4 has its apex

near the apex of the stigma with one of its basal angles at the point of

separation of R; and R«, and the other in the angle formed by the

radial cross-vein and ^,,+^. Truss 5 has its apex in the angle formed by

Ri and R„ with one of its basal angles in the angle formed by the medio-

cubital cross-vein and cubitus, and the other in the angle formed by R^

and Mj. Truss 6 has its apex in the angle formed by R and M, with one

of its basal angles in the angle formed by the medio-cubital cross- vein

and cubitus, and the other in the angle formed by Mg+j and Mj+g.

Truss 7 has its apex at the point where the free part of R^ arises, with

one of its basal angles in the angle formed by Mg and M^, and the other
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in the anj^-le formed by the medial cross-vein and M.^. Of the seven

trusses here enumerated, four of them have their apices in the stigiiia,

while the remaining three have their apices so situated as to be a direct

support to the ti'usses ending in the stigma. This does not take into

account the thickened costa and the radio-medial cross-vein, which are

also additional supports to this region, while truss 9, which is behind

cubitus, is -the main si'pport of the stress transmitted ])y trusses 2, 5,

and <). Although each of these trusses is here described as a separate

entity, yet the fact should not be overlooked that thei-e is a direct

interrelation betAvecn all the ti'usses. Each is dependent on the other.

It is like the side of a bridge, composed of a complex of rods and beams

that to the casual o}>server do not bear nuich relation to each other,

Itut yet can ])e resolved by the engineer into a series of simple trusses,

all directly interrelated in the same way as the trusses described here

in this wing.

The anterior three-fourths of the w^ing being so strongl}' ])raced,

there is no necessity for so perfect a bracing in the region of the

Hrst anal cell, because the stress exerted at this point can not be great,

and in addition the stress is applied at a i)oint where it can l)e easily

disseminated. There arc three of these trusses, though only two of

them are directly connected with the anal area. Truss 10 occupies

the first anal cell, with its apex directed toward the hind margin of

the wing and opposite the point where the hooks of the hind wing-

fasten into the fold of the fore wing. Just in front of the apical half

of truss 10, with its apex at the middle of the base of truss 10, is

truss S, with one of its basal angles at the apex of M3 and the other

at the angle formed by M^ and M^ + Cuj. It is of interest that the

stress sustained b}' truss 8 is not transmitted directly to the front

margin of the wing, but is disseminated over its apical two-thirds.

The stress transmitted 1)y the vein M^ + Cuj one side of truss S, is

taken up by truss 11, which has its apex almost opposite this vein.

The medio-cubital cross-vein is an excellent example of the interrela-

tion of these trusses. It is an important factor in two trusses trans-

mitting stress from the stigmatal region, and is e<iually important in

transmitting stress from the anal region toward the base of the wing.

It is not necessary to discuss the trusses of the hind wings in any
detail. A glance at the figure of a wing (tig. 81) is sutiicient to show
that all the principal trusses are behind the costal area of hooks. They
are all arranged so as to spread the stress over as wide an ai'ea as pos-

sible and also to stitlen the wing membrane, for one of the principal

functions of the hind wing is to furnish sail area.

In the preceding description no account has l)een taken of trusses

12, 18, and 14. They are not of primai-y importance, but serve to dissi-

pate the stress transmitted from the stigmatal and anal regions, and

to keep the membrane or sail part of the front wing expanded.
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When the conditions existing in such a wing as Blennocanvpa alter-

nipes are compared with those found in the front wing of Macroxyela

ferruginaa the difference is ver}' apparent. The trusses in the wing

of Macroxyela have not been numbered. Only the most important

have been indicated. From their fewness in number the reader might

be led to conclude that the wing of Macroxyela had not been done full

justice, but when the form of the cell areas is taken into consideration,

all of them being either trapeziums or trapezoids in form, it is seen

that this arrangement is one of tlie weakest possible. In such an

arrangement as this each angle of each cell is the apex of a truss,

which can have no other function than to stiffen the sail area. Con-

sequentl^y, if all the trusses found in the wing of Macroxyela had been

indicated on tlic drawing, it would have residted in tliis wing being

apparently much more efficient, at least in numl)er of trusses, than

that of Blennocariijxi. Although there are several trusses in the wing

of Macroxyela^ yet it is a striking fact that these trusses are not nearh^

^. v-.^ ^^-~-"}-^,

>^
\ I

Fk;. I.S.—The front wing of macroxyela an'i> its trusses.

SO efficiently placed (tig. 18). There is not so great a concentration

of the stress to one region. The trusses instead of stiffening a defi-

nite area are scattered over the entire wing surface. Veins that in

Blennocampa are constituents of important trusses are of little more

value than to keep the wing membrane expanded in Macroxyela.

vSome of the most prominent differences are the position of the niedio-

cubital cross-vein and the origin of Mj, the course of the veins bound-

ing the cell Mg, the position of the radial cross-vein, the narrowing of

the cells included between the veins R., and Mj, and the course of the

transverse part of Mj.

The adults of Macroxyela ferruginea are connnon at Ithaca. The

larva* feed on the leaves of the numerous elms found along the walks

on the campus. The adults are very inactive, so nnich so, in fact,

that they will lie still and allow themselves to be crushed underfoot

on the walks. When they are distur])ed in such a way as to be com-

pelled to use their wings, they have a slow hunbering flight and soon

alight again;—that is, the generalized condition of their wings as
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regards the number and arrangement of their veins and trusses is

contirmed by field observations that prove that this insect not onl}^ has

wings that are poorlv fitted for a rapid flight, but that in fact it is an

extremely poor flyer.

If now the different groups representing families and subfamilies

be examined, l>eginning with the more generalized, it will be found

as we proceed from generalized to specialized that there is a gradual

approximation to the type described for Bhinxx'itmjxi^ while in otlun-

grouj)s more specialized than Blenn(>C(inip<( that the conditions are

even uiore perfect than in this genus. These modifications are read-

ily traceable in the change in position of the radial cross-vein, its

posterior end swinging toward the apex of the wing and forming one

side of a truss behind the stigma; the moving of the medio-cubital

cross-vein from a position between media and cul)itus, where it is

only of secondary importance in transmitting stress, to a position

between radius and cubitus, where it is of primary importance; the

migration of M^+Cui until it is practically in line with the medio-

cu})ital cross-vein; the shortening of the radio-medial cross- vein and

the free parts of R^, R^, and R.,, in this way greatly strengthening the

area lying between the most important areas of trusses, those of the

stigma and those of cell Mj. The reduction of the anal cells of the

front wings, the second anal cell ))eing of only secoiKUuy imi)ortance,

the l)ase of the third anal vein is gradually atrophied, and the wing

memln-ane occupied by it reduced until the petiolate type of cell is

obtained, which is gradually modified fui-ther l)y coalescence, and the

furthcn- reduction of the wing membrane until the condition existing

in the higher H3'menoptera is reached by certain subfamilies of the

family Tenthredinidce. The migration of the apex of- R^ away from

the margin of the wing, forming an appendiculate cell, to a })osition

opposite the apex of the wing. Those genera in which this type of

cell has been developed have their wings greatly elongated, and the

migration of R^ is to stiffen this increased sail area.

The migration of the transverse parts of the veins, due to an effort

to form more efficient trusses, results in a marked modification of the

position of these veins, and one of frequent occurrence. Where there

is a secondary change in the position of veins, it can generallv be told

by a comparison with the generalized forms. This is shown in the

wings of Pachylota (fig. 77), L(tl>!(](ir(j<' (Hg. 7.S), Lolxxyi'ds (fig. S2),

and Petujn (fig. 84), where the transverse part of M, has migrated

aU)ng R., + Mj +a on one side and along the medial cross-vein on the

other.

When the wings of the Lydida- (figs. 36-43) or Xyelida^ (tigs. 31-35)

are compared with those of Blernux-ajiijxi^ one of the most noticeable

features is the great mimber of veins. The greater efficiency of the

truss system of the wiugs of Blennovatitjxi over that of the man}"
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veined wings would seem to indicate that the extra veins are a hin-

drance rather than an aid in stili'ening the wing. This is continued bj

t\w fact that they have been suppressed. If these superfluous veins are

a hindrance in the foi'uiation of trusses, they are also in the way in

the development of wing furrows as will be seen by an examination

of any of these or similar generalized forms. In the generalized

wings the wing furrows are straight folds, permitting of only the

minimum amount of Hexibility, while in BJennocampa (tig. 72),

Lycdota (tig. 55), and Lah/darge (tig. 78), they have been developed to

their full extent. These wing furrows are undoubted!}- the primary

factor in eti'ecting the suppression of such veins as the radial cross-

vein, the radio-medial cross-vein, and the free part of R. in the front

wing; and the transverse part of M, the free part of R^, and the trans-

verse part of Mg in the hind wing. The way in which the radial

furrow has etiected the radial ci'oss-vein is seen in the wings of Dineura

(tig. 63), and Rhadlnocerxa (tig. 70), where the cross-vein is gradualh^

losing its chitinization through the prominence of this fui-row. The

etiect of the median furrow on the radio-medial cross-vein is seen in

the wings of Euura^ Pteronux (tig. 6S), Cladlns (tig. 66), and PrU-

tipliorn. In this latter genus there exist all stages from a fully pre-

served radio-medial cross-vein to its entire disappearance. In the

genera Monoeteiiux (tig. 67) and Lophyriis (tig. -15) an intermediate

sidewise development is shown in certain species where only the pos-

terior half of the cross-vein has atrophied, while the anterior half is

fully preserved.

That the loss of the free part of Cu.> is due to the anal furrow is

seen by an examination of the wings of the following genera in the

order named: Buctroceroa (tig. 41), PamphilluH (tig. 39), Ce]>Jiale!a

(fig. 4:2), Lyda (tig. 37), Csenolyda (tig. 38), and Itycorsia (tig. 40). In

these genera there is a complete series from a fully formed Cu2 to a

miiuite swelling on the side of Cu. The anal furrow is the most

important as well as the most prominent and persistent furrow found

in either wing. It is found in the saiue position throughout the entire

order Il^'menoptera. It is this furrow that furnishes the tiexibility

in movement between the two wings. Cu.>, having been separated

from the anal veins by this furrow, could be of only secondary impor-

tance in supporting this area; in fact it is more efficiently supported in

the wing of BJennocampa without it than it is in the wing of Bactroceros

with it. The series here named shows that we have a gradual move-

ment toward the assumption of the condition found in Blenrt(teamj>a.

This is shown in the straightening of that part of cubitus situated

l)etween the medio-cubital cross-vein and the base of the wing, and

the migration of the anterior end of the medio-cubital cross-vein from

a union with media to a union with radius, by this movement coming

into direct line with the subtransverse part of radius. Correlated
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with these changes, though not necessarily due to the same cause, is

the migration of the posterior end of the radial cross-vein toward the

apex of the wing.

The costal hinge as shown above is a thin place in the membrane of

the wing between the apex of costa and the tip of Sc... This is

undoubtedly a weak place in the wing that has l)een handed down

from generalized progenitors which did not require such an efficient

organ for flight. That it is a weak place in the wing is shown ))y the

fact that in those forms that are especially efficient flyers this area

has been bridged over. This is the case in the Cimbicina' (flgs. 59-60),

the Siricidje (flgs. 8H-91), theCephidje (flgs. 93-96), and in all the higher

Hymenoptera. In other forms this weakness has lieen overcome b}" a

decided thickening of the apex of costa, which simply rests against

Ki+ Sc, and the stigma, but never coalesces with them. The hinge

is especially prominent in those genera with a ])road area between

costa and 8c+li+M, and pro])at)ly serves to make this region more

flexible. That the prominence of the hinge in these genera is for

flexibility is emphasized by th(> fact that tiie apex of the costa is not

decidedly tliickeruHl. This causes a fold in the wing membrane
between costa and Sc+R+M very similar to the furrow found in

this same region in the Diptera, and consequently tends to stiflen it.

In the wings of Orysxu-s (flg. 97) occurs the greatest amount of

reduction found in the wings of any member of the superfamily Ten-

fhredinoidea. It is an interesting fact that the reduction found in

this genus is not amena])le to any of the explanations already given.

In Ort/sxKK \\\v membrane of the wing has been more strongly chitin-

ized than in the wings of other genera, and with the increased chitin-

ization of the wing membrane the necessity of veins for stifl'ening the

mend^ranc has been done away with, and (•()iis<Miuently they have

gradually disappeared, being represented only by l)ands of pigment.

Akhough it is not within the scope of the present paper, yet it may
not be out of place to say something about the dynamical control of

the wing type in those orders where appi'oximately all the veins are

parallel and extend lengthwise or approximately lengthwise of the

wing. This is especially true of the orders Lepidoptera and Diptera.

Among the meml)ers of the order Le])idoptera the wings are broad

and long. The stress exerted on the front margin of the front wings

is not applied at one point as in the Hymenoptera, but is spread out

along the entire front margin of the wing. Another point that nuist

not be overlooked is the fact that there is no marked necessity for a

transverse stifl'ening, because this is accomplished by the overlapping

scales covering l)oth surfaces, which stiflen it in tlic same manner that

the overlapping shingles stiflen a roof. The great majority of the

trusses in this order have their apices near the apex of the cell R+M
and their basal angles at the margin of the wing. They serve merelv



614 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

as ribs for stiffening the wing membrane and keeping- the sail area of

the wing expanded. If the wings of such generalized families as the

Hepialidfe, Pyromorphida% Megalop^^gida', and Eucleida? be examined,

it is found that thi« elongate type of truss is present not only on the

hind but also on the front margin of the wing. But in the wings of

the specialized families, Sphingidas, Saturniida?, Papilionida^ and

Nymphalida3, which are noted as being rapid ilyers, there is a very

different condition. In these families all the branches in front of vein

Rr, have been crowded close to the front margin of the wing, forming

a compact series of five stiff braces for supporting the area subject to

the greatest stress.

In the Diptera, as in the Lepidoptera, the stress is applied along the

entire front margin of the wing, but in the wings of this order the

covering of overlapping scales is wanting. As there is only one wing

on each side of the body, and this is sublanceolate in outline, the factor

of a sailing surface is reduced to the minimum. Since the stress is

applied along the entire front margin, and there is no posterior wing

to exert anj^ influence, there has not arisen any necessity' for a trans-

verse stiffening across the middle of the wing. In the generalized

families the veins radiate out from the center of the wing to the mar-

gin somewhat like the spokes around the hub of a wheel. The reason

for this is seen in the necessity for the stiffening of all parts of the

wing. Most of the species are light bodied, and consequently the

wing membrane is delicate and the wings light in w^eight. Those

species that are predacious or hover about flowers are generall}' very

active flyers. In these families there has been developed a marked

tendency toward the coalescence of the tips of the veins, so as to pre-

vent the fraying of the wing margin. There has also been developed

along the front margin from the base to the apex of the wing a heavy

vein in which the longitudinal veins terminate. This is especiall}'

marked in the families Bombyliidai (tig. 21), Apioceridte, and Midaidse

(tig. 28), where the tips of all the branches of radius curve forward and

terminate close to the wing margin, thus accomplishing the double pur-

pose of protecting the wing margin and at the same time stiffening

that part of the wing subject to the greatest stress. The wing of

Midas, which has been referred to before because of the great number

of the tips of its veins that have migrated forward, illustrates this

point well. It shows how the stress applied on the front margin of

the wing is transmitted to the base along the radial stem, while that

on the hind margin is transmitted along the medial stem. We tind

here the reason for the coalescence of the branches of the radial sector

to Rj rathei- than to M,, as happens in the Hymenoptera; namel}',

because the stress in this wing is applied only on its front margin, and

there is a greater need for a stiffening in this direction. That this is

the correct interpretation is shown by the change in the contour of the
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front margin of the wing of Midas as compared with that of Pantarhes

or Era.v (tig. 22), Midas showing the highest type of efficiency, a

long, narrow triangle.

VI.—THE PHYLOGENY OF THE TENTHREDINOIDEA.

It is essential in determining the phylogeny of any group to ascer-

tain what are the most primitive forms, to compare them, and to

determine the ways in which they have been modified. In making

these comparisons the structure of a set of organs should be studied

and the phA'logeny of the group determined from this study; then

other sets of organs should be examined, until all the organs of the

animal have been examined, phylogenies based on these studies should

be made, and then compared with the phylogeny hrst determined. If

it is found that these successive phylogenies corroborate each other,

we have a demonstration of the correctness of our conclusions. If

they disagree, then there is indicated a need for a further examination

of the disagreeing forms, for when correctl}" interpreted it will be

found that the ditierent records of the action of natural selection will

not contradict but confirm each other. In the following pages the

first step in such an investigation, a phylogen}^ based on an examina-

tion of the wings of the Tenthredinoidea, is given.

There arises, in" working out the phjdogeny of any group, the ne-

cessity for distinguishing between different kinds of characters.

First, characters indicating difference in kind of specialization; and second, charac-

ters indicating difference in degree of specialization of the same kind. The former will

in<Ucate dichotomons divisions of lines of descent; the latter merely iiuhcate degrees

of divergence from a primitive type. Thns, it is shown that there are two distinct

ways of uniting the two wings of each side in the Lepidoptera; they may be united

by a frenulum, or they may be united by a jugum. These are differences in kind of

specilization, and indicate two distinct lines of descent or a dicliotomous division of

the order. Among those Lepidoptera in which the wings are united by a frenulum

great differences occur in the degree to which this organ, or a substitute for it, is

developed; such differences may merely indicate the degree of divergence from a

primitive type, and may need to be correlated with other characters to indicate

dicliotomous divisions."

There is also a necessity, as is shown by Comstock, to distinguish

betw^een the characters used by systematists merely to make it possi-

ble for students to recognize the members of a group

—

reaH/jiifio/i

characters and the essential cJiaracters of a group. The essential

characters of a group are not necessarily dependent on the presence

or absence of any character or in the form of an}' part of the l>od3',

but on the characteristic structure of the progenitor of the group and
the direction in which the descendants of this progenitor have been

specialized. Recognition characters are generall}' those first observed

and used by the systematist. They may also be essential characters,

« J. H. Comstock. Evolution and Taxonomy, Wilder Quarter Century Book, p. 42.
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but as a rule taxonomists search onl}^ for characters indicating a

difference in kind.

Specialization may take place in two very different wajs^-'^Jirst, bj^

an addition or complication of parts, Hpecializatlon hy addition; second,

by a reduction in the number or in the complexity of parts, upeciaUza-

tion hy redact !o)i.'' The specializations to be considered later are all

of this lattei' type.

It should also be borne in mind that when an organ disappears in

any phyllum or line of ascent it can not reappear in the descendants

of this phyllum, though they might develop a substitute for it. t^ven

if such a substitute should be developed, it is not probable that the

substitute would resemble the organ so closely as to be mistaken for it.

In determining the phylogeny of any group, those characters indi-

cating a difference in degree of specialization of the same kind are the

most useful in allotting the rank of the different groups. Every large

group has numerous characters indicating a difference in degree of

specialization of the same kind. Certain of these characters show the

ascent of the group as a whole, while others show only small lateral

lines of ascent or a sidewise development. Characters indicating a

sidewise development frequently arise independently several times,

and do not indicate anx'thing as to the line of ascent of the group as a

whole. This is illustrated by the presence or absence of the radial

cross-vein in the families Xiphydriidfe (tig. 85) and Tenthredinidte.

The presence or absence of this cross-vein is of value in indicating the

line of ascent of the genera of each of these families, but is worthless

so far as indicating any rank between the families themselves. There-

fore care nmst be taken to differentiate between those characters that

show the ascent of the group as a whole and those characters that

show only a sidewise development.

The front wing of the original progenitor of the Hymenoptera, and

therefore of the Tenthredinoidea, was imdoubtedly very similar to the

one already described as the typical hymenopterous Aving (fig. 8). This

wing contains not only all those parts that are generall}' wanting in

the Hymenoptera, but the various parts are arranged in the most

primitive condition known to us, as can readil}^ be seen by comparing

this Aving with those of the Xyelida> (hgs. 31-35) and Lydidsi? (tigs.

36-43). No hymenopterous wing contains all the veins shown in the

tj^pical wing, but by combining the wings of the families just named

the wanting parts can be readily supplied.

The characters that have been found the most useful in determining

the ascent of the Tenthredinoidea are the position of the radial cross-

vein, the position of the medio-cubital cross-vein, and the reduction of

the anal cells of the front wings.

Hitherto the special modifications of the wing veins of the Tenthre-

dinoidea have been considered in detail, particularly with respect to
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the way in which the progressive moditicationsof each part has arL^en.

Let us now consider the interrehition of the various parts in its bear-

ing- on the phylogeny of the group as a whole, and its bearing on the

relation of the Tenthredinoidea to the other superfaniilies of the

Hynienoptera.

The superfaniily Tenthredinoidea is a homogenous group easily

demarcated from all other Ilymenoptera l)y sexeral structural charac-

tei"s other than those found in the wings. The effect of natural selec-

tion on their wings has tended to modify them along so many different

lines that it would be strange if we should find any single character

that would circumscribe the group. This has been found to be true,

though the separation of

the group is readily accom-

plished by the employment

of several coordinate char-

acters.

As has already l)een

])ointed out several times,

the superfamilj' Tenthredi-

noidea contains all those

genera of the Il3mienoptei'a

that are especiall}" general-

ized, as the free part of the

veins R,, Cu.^, 2d A, and 8d

A is found only within the

limits of this superfamily.

The great majority of the

members of this superfam-

ily can be distinguished by

the presence in the front

wings of either the second

or third anal cells or both.

In a few subfamilies of the

family Tenthredinidie both of these cells are w^anting. But these sub-

families, Incaliina?, Acordulecerinae (fig. 83), Lobocerina? (fig. 82),

Pter3^ogphorina^ (fig. 81). and Pergina^ (fig. 84), of which only the

second is represented in our fauna, are easily distinguished by the

position of the medio-cul)ital cross-vein, which always extends

between radius and cubitus, while in all other Hymenoptera other

than the Tenthredinoidea, and even in certain members of the Ten-

thredinoidea, as has already been shown, this cross-vein always

extends betAveen media and cul)itus. Other minor difl'erences that

should be noted are the preservation of a nuich greater number of

veins in the radial and medial areas of the hind wings—this is true

even in those subfamilies in which the anal cells of the front wings

have been suppressed—and the preservation of the third anal vein

Ffg. 19.

—

The base of the radial sector, a, C.enolyda
semidea; b, Tenthredo flava: c, Cladius pectini-

coRNis; d, Paururus CYANEUS; e, Megalodontes spissi

CORNIS.
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of the hind wing.s, which appears to be wanting only in the genus

Oryss'us (tig. 07).

The most notable difference is found in the condition of the base of

the radial cross-vein. The radial sector separates from Rj at or before

the base of the stigma. This is shown in the wings of Macroxyela

(lig. 33) and Cxnolyda (tig. 19, c/), where the radial sector, after sepa-

rating from Ri, extends transversely for a considerable distance before

extending longitudinally. The radial cross-vein in Macroxyela is a

perpendicular vein extending from near the middle of the stigma to

near the middle of the cell Rg. In Bactroceros (tig. 41) this cross-

vein joins the stigma near its apex and the cell R, near its apex. In

the genus TentJiredo (tig. 19, h) the radial sector likewise arises from

the base of the stigma, but differs from Macroxyela and Caenolyda in

that the base of the radial sector does not extend transverse!}^, but

extends from Rj along R, to the margin of the wing in a continuous

regular curve. The anterior end of the radial cross-vein is beyond

the middle of the stigma, as in Bactroceros^ and the posterior end has

migrated to near the middle of the cell R^. Cladius (tig. 19, c) shows

a condition similar to that found in TentJiredo^ except that the radial

cross vein has atrophied, but it should be noted that in both of these

genera—the one with a radial cross-vein, the other without—the radial

sector arises in exactly the same manner. In Paururus (tig. 19, d) the

radial sector arises in a similar manner to that of Macroxyela and

Cmnolyda^ except that the transverse part is not so prominent. The

radial cross-vein extends between the apical third of the stigma and

the apical third of cell Rr,. It should be noted that this cross-vein is

parallel with the transverse part of the radial sector and appears to be

the dii-ect continuation of that part of the radial sector bevond it.

This appearance is emphasized b\' the position of the posterior end of

the radio-medial cross-vein, which has migrated along the base of

media until it has come into line with the longitudinal part of the

radial sector, so that one not very familiar with the topography of

this area might easily make the mistake of considering this vein as

arising at the posterior end of the radio-medial cross-vein and the basal

or transverse part of the radial sector, as well as the radial cross-vein,

as cross-veins.

The wings of Meyalodontes (tig. 19, e) are shorter and more com-

pact, and there has been a crowding of the cells R, Rr,, 1st Rj, and M^
into the area behind the stigma, resulting in a condition similar to

that found in Paururus. There are the following differences, how-

ever: The transverse part of the radial sector and the radial cross-

vein are longer; the cross-vein is more ()})lique, and the appearance

that it is the base of R., is more strongly emphasized; and the radio-

medial cross-vein appears to lie the continuation of the vein extend-

ing fi-om the posterior end of the radial cross-vein to the anterior end
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C^Il^3I

of the radio-medial cross-vein, the entire vein appearing- as a trans-

verse vein comparable to the free part of Rr,. In J/ae/'ocep/rus mtyrus

(fig. 20. a) there is a further modification of the condition found in

Meqalodontes; the cells 1st R, and R are about eipial in length, so that

the vein forming their outer ends, which extends from the posterior end

of the radial cross-vein to the posterior end of the radio-medial cross-

vein, is but little longer than the free part of R-, and is only slightly

angulate. The fact should not be lost sight of that this vein is a com-

posite one, being made up of the radio-medial cross-vein and a part of

the radial sector. In this

wing the cell 2d Rj + Rg is

much longer, and the incli-

nation of the radial cross-

A'ein, together with the

course of the vein forming

the apices of the cells R
and 1st Rj, emphasizes the

fact still more strongly

that it might be the base

of Rj instead of the radial

cross-vein. That part of

the radial sector extending

from the base of the stig-

ma to the anterior end of

the radio-medial cross-vein

in this wing extends almost

longitudinally. In JanuH

cynoshufl (tig. 20, />), the

base of that part of the vein

just described has faded

out for a short distance

near the stigma, while in

Ja?/u-s ahh\'vi((tu>< (fig. 20,

c) the base of this vein has

faded out for over half its

length. If the remainder of the basal part of the radial sector should

Fig. 20.—The switching of the base op the radial sector.

o, Macrocephus satyrus; b, Janus cynosbati; c, .Tanus

ABBREVIATUS: d, Oryssus abietinus; e, Pelop^eus cemen-

tarius; /, Apis mellifica.

atrophy up to the point where it is joined to the anterior end of the

radio-medial cross-vein, and if it were not for the successive stages just

described, then the radial sector would be considered as arising from the

middle of the stigma and the entire first transverse vein, as a cross-vein.

This is exactly the interpretation that has been given to these veins

throughout the higher Hymenoptera, where this very condition exists.

The same condition is found in the Tenthredinoidea in the genus Oryssus

(fig. 20, r7), but this genus is not so interesting in this connection,

because the first transverse vein, i. e., the radio-medial cross-vein plus
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:i part of the radial sector, has also atrophied. The atrophy of the

base of the radial sector results in the utiiou of the cells R and 1st Rj,

a condition not found in any Tenthredinoidea other than Oryssus and

^]>hry)i<>pus. This character is probably common to the other two

genera of this family which are not known to the writer. That the

above interpretation is the correct one is confirmed by the examination

of the wings of the genera Rhogas^ AidneaK^ Gastervptlon , Pelopa'ui^

(lig. 20, (), and Aj)lfi (tig. '20, jf). If the base of the vein starting off

from the stigma in the first four of these genera be examined, it is

found that it extends obliquely to the first transverse vein just as in

Megalodoiittx, Cej>h)M, and Janux. If this vein were the base of the

radial sector, it would proceed in a regular curve, as in the genera

Tenthredo and Cladius. The composite nature of the first transverse

vein is shown by an examination of this vein in certain specimens of

Apis, where it is not straight but angular, as in Oep/ius. In certain

genera of Apoidea, as Boinhxs, Psit/iy /•>/-, and Osvu'a, a,nd of Larridae,

the base of the radial sector is preserved as a fine thread-like vein,

frequently entirely colorless, while in some other genera only the

transparent stubs remain.

The superfamily Tenthredinoidea can be difi'erentiated from the

other superfamilies by the presence in the front wings of one or both

of the anal cells, or, if both be wanting, with the medio-cubital cross-

vein extending ])etween R + M and cubitus; the cells R and 1st Rj

separated by a vein as broad as any of the others, or if not separated,

with the first antd cell present.

The superfamily Tenthredinoidea is divisible into nine families.

They are the Xyelidie, Lydid^e, Blasticotomidre, Tenthredinida?, Xiphy-

driida% Siricida^, ]Megalodontida\ Cephida', Oryssida*. They are all

represented in the American fauna except the Megalodontidaj and the

Blasticotomidte, and contain a very limited number of species except

the family Tenthi-edinidse, which embraces several hundred species and

a large numbei- of subfamilies.

The close relation of these families is proven by characters showing

a difl'ereuce in degree of specialization of the same kind, but through

the loss of certain of the intermediate stages those characters indicat-

ing a difference in degree of specialization of the same kind are here

just as useful as characters indicating a difi'erence in kind of speciali-

zation for marking dichotomous divisions. Although each of these

families represents a period in the development of certain characters,

yet the series is not a lineal one; that is, the connecting links do not

lie between the various fanulies, but behind them. They have been

developed froiu a common progenitor which transmitted its charac-

ters to its offspring in an elementary condition, and these ofi'spring

have developed along several parallel lines. Fortunately for our studN

,
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these otfsprino- have all arrived at ditfcrent sta<>"es in their ascent, and

by a comparative .study it is possible to determine^ the road along-

which they have traveled. From this it is evident that in this super-

family those characters of value as essential characters are ecpially

valuable as recognition characters.

The relation of the families of the Tenth redinoidea can be best

shown by the foUowing synopsis.

SYNOPSIS OF THK FAMILIES OF TENTHKEDLXOIDEA.

The generalized Tentliredinoidea Xyelida'.

Lydidi*.
The specialized Teiithredinoidea:

The cell R^ groni) Blasticotomida^.

Tenthredinidte.

The cell R5 group Xiphydriidye.

Siricida'.

Megalo<lontida\

Cephida.

Oryssidte.

THE GENERALIZED TENTHRP:DIN0I1)EA.

The generalized Tentliredinoidea embraces two families, both of

which are near the stem form of the original j)rog(Miitor of the Hyme-
nopteria. They are marked as generalized types ])v their short, broad,

many-veined wings, in which the veins have not l)een arranged to the

best advantage for stitiening the stigmatal and anal areas. They are

further distinguished by the origin of the radial sector distinctly

before the stigma, and by its prominent subtransverse bend away from

the stigma. The course of the apex of the vein R, in both wings also

demarcates them; this vein near the point of origin of the \ein R; bends

abruptly toward the margin of the wing, so that the cell on its front

side, R, or 2d R^+R., is blunt or subtruncated at apex, a condition

found only in generalized genera.

This group is of particular interest to the student of phjdogenies,

because it approaches nearest to the t\"pical wing in its retention of

subcosta, the free part of 11.^ and the free part of Cu.,, though this

latter is also found complete in one genus of Sii-icida'.

Xyelldx.—A small family embracing live genera and a limited niun-

])er of species, which are confined mainly to the American fauna. It

is easily separated from all other Hymenoptera by the presence in its

wings of the free part of the vein R.^. The family contains, at least

so far as their wing venation is concerned, the most generalized Hyme-
noptera known (figs. 31-35). This is shown by the origin of media

near the middle of the costal area; })V the perfect transverse direction

of the radial cross-vein, which is situated midway l)etvveen the radio-
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medial cross-vein and the origin of R,; by the position of the medio-

cubital cross-vein near the posterior end of the radio-medial cross-vein

in Manoxyela (fig. 34), its location about halfway between this cross-

vein and the point of separation of media in Xychi (fig. 35), its migra-

tion toward the base of the wing until still nearer the origin of media

in Megaxyela (fig. 31), and Odontophyes (fig. 32), and finally in Macrox-

yela (fig. 33), to a position only a very short distance before the origin

of media; by the progressive migration of the free part of M^+Cu,
from just before the apex of the first anal cell in Xyelaio just beyond
the middle in Macroxyela; by the preservation of the radio-medial

cross-vein in the hind wings of Megaxyela^ Odontophyes^ and Maci'ox-

yela; and by the location of the free part of R^ of the hind wings

near the apex of M^ in these same genera.

It is worthy of note that the Xj^elidte have departed from the type

of wing assumed for the original progenitor of the Hymenoptera only

in the loss of the free part of the vein Cu.,. It is also of interest that

although their wings are distinctly generalized, yet in many ways they

have undergone prominent progressive specializations, and that in each

case these specializations have not proceeded in the same order. The
variation in the order of specialization of the difi'erent genera will be

seen in the following lists of genera which are arranged from gener-

alized to specialized. If the modifications of the subcosta be taken

they would be arranged, thus, Odontophyes^ Megaxyela^ Macroxyela^

Xyela^ Manoxyela; if the shape of the stigma thus, Xyela^ Manoxyela^

Macroxyela, Megaxyela^ Od()ntoj)hyes; if the position of the medio-

cubital cross-vein, thus, Manoxyela^ Xyela^ Odontophyes^ 3fegaxyela^

Macroxyela; if the position of the free part of M^+Cui, thus, Xyela^

Odontop>hyes^ Megaxyela^ Manoxyela^ Macroxyela; if the origin of media

thus, Xyela, Macroxyela^ Manoxyela, Odontophyes^ Megaxyela. If now
the position of the five genera l)e tabulated for the five characters given,

it is found that Megaxyela occupies all the positions ))ut the first, and

occupies the fourth twice, OdontopJiyes occupies each of the five places,

Macroxyela occupies the third and fifth each twice, and does not occupy

either the first or foui'th, Manoxyela occupies each of the five places,

Xyela occupies the first place three times, and does not occup}" either

the third or fifth.

This family is divisi})le into two subfamilies on the form of the base

of the subcosta of the front wings. In one subfamily, of which

Macroxyela (fig. 33) may be taken as the type, the subcosta extends

from the base of the wing midway lietween costa and K+ M to beyond
the origin of media, where it divides into two branches, one going to

the costal margin, the other extending transversely coalesces with

radius. In the other su])family. of which Xyela (fig. 3.5) may be taken

as the type, the base of sulx-osta is closely appressed to K + M ))ut

does not coalesce with it, to about the middle of the distance between



NO. H3.S. ir/AVnS OF THE TENTllREDlXOlDEA—MAciULLIVHAY. 623

the base of the wing- and the stigma, where it turns abruptly toward

the margin of the wing. The free part of the vein Sc^ and the cell Sc

have been suppressed l\y the close approximation of the stems of Sc

and R+M.
Lyd'ida^.—The Lydidie is an easily circumscribed family of ten

genera and a))out one hundred and twenty -five species which are

peculiar to the northern hemisphere. This and the Xyelida? are the

only families of Hymenoptera in which subcosta has been preserved

in the hind wings (tigs. 36-43). In this character the Lydida? are more
generalized than the Xyelida?. The series of wings here shown are of

value as indicating the manner in which the subcosta of the hind wings

has been suppressed, namely, by atrophy from the base toward the

apex. This family is noteworthy for the retention in man}- species of

the free part of Cu.^, though this character has been preserved in a lim-

ited number of species of the family Siricida; (tig. S()). The Lydidae

have departed farther from the tyical hymenopterous wing, and

are therefore more specialized than the X3'elida\ This is shown by

the origin of media much nearer the origin of the radial sector, so

that the cell R is only about as long as wide; l)y the position of the

posterior end of the radial cross-vein, which varies from a position

on the apical two-thirds of the cell R- to a position interstitial with

the free part of the vein R^; by the position of the anterior end

of the medio-cubital cross-vein at or just beyond the origin of the

media; by the loss of the free part of Rg", by the coalescence of the

tip of R^ for a greater distance from the margin of the wing; by the

difference in the shape and position of the cell M^ due to change in

position of the stem of media and of the medio-cubital cross-vein; in

the hind wnngs by the greater coalescence of the stem of media and

the radial sector; and by the greater constriction of the apex of the

tirst anal cell of the hind wings due to a coalescence of the first and

second anal veins. The loss of the free part of the second branch of

cubitus is a gradual one. It is complete except for the point where

it is crossed by the anal furrow in Liolyda (fig. 43), PampJulius (tig.

39), and Bactmceros (fig. 41); in Lyda (fig. 37) and Cephaleia (fig. 42)

the posterior half is wanting; in C^nolyda (fig. 38) it is only a small

tubercle on the posterior side of cubitus, while in yeurotoina (fig. 36)

and Itycorsia (fig. 40) there is left only the convexity, indicating

where the free part of Cu2 was situated. The Lydida? differ from the

specialized Tenthredinoidea in the preservation of subcosta of both

wings, the origin of media, the shape of the cell 1st Rj-j-Rg and the

course of the radial ci'oss-vein.

Proc. N. M. vol. xxix—05 41
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THE SPECIALIZED TENTHREDINOIDEA.

Beginning with the families here included, there is found the lirst

marked departure from the typical hymenopterous wing. This

group is differentiated by the almost entire loss of the base of sub-

costa. The onl}' exception is found in certain species of Siricid» (tig.

87), in which a subcosta of the type found in Neurotoma (tig. 36) per-

sists. It can be traced as a pale, indistinct line through the middle of

the area between costa and R+M in wings which have been cleared

and mounted in Canada balsam. In addition to the loss of the base of

subcosta, there is a decided shortening of cell R, due to the coalescence

of radius and media to near the base of the stigma. The w4ngs are

longer, narrower, and more efficient organs of flight. The base of the

radial sector has lost its prominent transverse curve, and measured

along R., extends to the margin of the wing in a regular curve. The
stigma has lost its broad quadrate outline, and, except in the genus

Blasticotoma (fig. 44), it is narrow and diamond shaped.

The specialized Tenthredinoidea are divisible into two distinct phyl-

logenetic groups on the position of the posterior end of the radial

cross-vein, in one ending in the cell R^,, in the other in the cell R^.

The position of this cross-vein, together with the position of themedio-

cubital cross-vein and the direction of the base of media, mark these

groups as very different lines of development.

The determination of the sequence of these groups in a lineal

arrangement has been a difficult one. In the answering of questions

of this nature, the rule laid down by Comstock" seems the most avail-

able one:

It seems to me that the most piactictable way of meeting tliiw difiiculty is to l)egiii

with the deserij>tion of the most generaUzed form known, and to follow this with

descriptions of forms representing a single line of development, passing successively

to more and more specialized forms included in this line. When the treatment of

one line of development has been completed take up another line, beginning with the

most generalized member of that line and clearly indicating in the text that a new
start has been made.

This shows clearly the method of procedure so far as the components

of each line of development are concerned, but the difficulty here to be

met is the determination of the sequence of the lines of development

themselves. For the sake of brevity and convenience in referring to

these lines of development, they may be known as the cell Rr, group
and the cell R^ group. As is indicated above, in the former the radial

cross-vein ends in the cell Rj and in the latter in the cell R^. Both lines

contain families that are very generalized and are consequently near

the stem form. In the arrangement here adopted, it has been assumed

that the group that departs farthest from the condition of the original

progenitor of the group should be given the highest rank, because

« J. H. Comstock, Wilder Quarter-Century Book, y>. 42.
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they have shown by the adoption of these modifications greater ability

to conform to envdromental modifications.

The cell K^ group finds its greatest modifications in the position of

the radial cross-vein, the position of the medio-cubital cross-vein

between 8c+K+M and cu])itus, and in the loss of the anal cells. The

cell K., group finds its greatest modifications in the swinging of the base

of media toward the a])ex of the wing, the atrophy of the base of the

radial sector, and the loss of the second anal cell. It has been shown

that the trend of modifications in these wings is toward the arrange-

ment of the veins in such a way as to form supporting trusses in the

stigmatal area. The cell R^ group has accomplished this by means of

the medio-cul)ital cross-vein alone, while the cell R^ group has

employed not oidy the cross-vein, but combined it with the transverse

j)art of media. The fact that this latter type is the one preserved

throughout the higher Hymenoptera would seem to indicate that it is

the one that has been most successful in meeting the requirements of

natural selection, and consequently must he the most efhcient type.

The loss of the l)ase of the radial sector, which is peculiar to the cell

R,^ group, and likewise to the higher Hymenoptera, would also seem

to point in tliis same direction. On the other hand, the cell R^ group

has exceeded the cell R,., group in the loss of the anal cells, which is

likewise peculiar to this group and the higher Hymenoptera; but even

this condition is approximated by the cell Rj group in the genus

(h'l/ssns (fig. 1)7), where the second anal cell is apparently wanting.

So far as structural modifications are concerned, the weight of the

evidence shows that the modifications found in the cell R5 group have

dei)arted farthest from the primitive type, and we are therefore justi-

fied in giving it the precedence here.

Another fact that should not be overlooked, although it does not

refer to structural predominance, is the number of descendants. The

cell R, group contains five families, all of which are limited as to

luunher of genera and species. The cell R^ group contains two fam-

ilies, one containing a single species and the other many times as

many genera and species as is found in all the remainder of the Ten-

thredinoidea together. The predominance of the cell R^ group would

seem to contradict our conclusions from structural superiority and

therefore of efficiency of type, namely, that the predominance of indi-

viduals is a direct confirmation of the superiority and efficiency of the

cell R^ type. This is only an apparent contradiction, for, if structural

superiority and pi'edominance of descendants are compared in other

groups of animals, it is found that in those groups where there is a

marked^ structural supei'iority there are a limited number of genera

and species, while in those groups where there is a marked predomi-

nance of descendants, they are as a rule only mediocre so far as struc-

tural superiority is concerned.
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THE CELL R, GROUP.

It has l)een noted that there are two iiioditications in the stignuital

region that go hand in hand. The one is the progressive coalescence

of the media from the middle <^f the costal area to near the stigma; the

other is the progressive migration of the medio-cubital cross-vein from

a position near the apex of the cell R to a position in the angle between

R and M. In the cell R^ group there is found the consummation of

these modifications, the base of the media moving still nearer the

stigma and the cross-vein cutting loose from media and migrating

along Sc+R+M until in some genera it is more than its own length

away from the media. It is doubtful that this moving of the radial end

of the cross-A'ein toward the base of the wing is in ever^^ case a bona

tide migration, and herein probably lies the explanation of why this

chai-acter is of little value in certain subfamilies of the Tenthredinida?,

If the wings of Strongylogaster (tig. 51), SfroiiiJxK'eros (tig. 50), and

Selandrla, are examined, it is found that in the tirst the cross-vein

arises in the angle between R and M, and that radius extends toward

the stigma in a regular curve; in the second the cross-vein is farthest

from M, but that beyond the cross-vein radius makes a more promi-

nent bend toward the stigma, while in the third the cross-vein is dis-

tant from M and radius makes an abrupt bend toward the stigma.

The evidence here suggests that in the case of Selandria this condi-

tion was reached ])y a coalescence of the anterior end of the cross-vein

and Sc+R+M.
This group is noteworthy as being the only one showing the diti'erent

ways in which the anal area has been moditied and therefore the suc-

cessive changes that have resulted in the complete reduction of the

anal cells.

The position of the radial and medio-cubital cross-veins marks the

group as a sidewise development, this arrangement of parts being

peculiar to the group. With the exception of a single case in the cell

Rj group, it is the only place where the radial cross-vein is lost.

This peculiarity has arisen independently a number of times in the

family Tenthredinid*. When present, this cross-vein is always oblique

to R3+4 and never perpendicular, as in the generalized Tenthredinoidea.

The hind wings are practically the same in venation as those of the

Lydidje, except that in some forms the free part of the second anal,

the free part of R^, and the transverse part of M. has atrophied.

Blmtlcotoinidx.—Ps. family containing a single genus and species,

found only in central and eastern Europe (tig. 44). This is an isolated

archaic type. It is, in certain of its characters, closely related to the

Xyelida' and Lydidic; in others it approximates the Tenthredinidea;

that is, it is intermediate between these two groups. The area between

costa and Sc+R+M is hardly more than a line and all trace of the sub-
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costa is wanting'. The stigina is a broad oval area like that of the Xyel-

idte. The radial sector separates from K, distinctly before the stigma

and extends to the wing margin along R., in a regular curve. The apex

of the cell 2d Rj+ R, is broadly rounded, just as in the generalized

Tenthredinoidea and Megalodontidi^ (tig*. 1)2). The radial cross-vein is

joined to the stigma at its apical fourth and to the vein R3+^ near the

middle of the cell R^. The radio-medial cross-vein is wanting. Media

separates from radius a short distance in front of the radial sector; it

extends transversely for a short distance, then extends in a broad

bow-like l)end to the point of separation of M^+.-, and M3+^, nnich as in

Bacf/'occ/v.s (tig. 41) and Ityorx'ia (tig. 40). The anterior end of the

medio-cubital cross-vein is joined to media at the posterior end of its

transverse part and the posterior end of the cross-vein to cubitus just

beyond its middle, the cross-vein extending- from this point to media

in a prominent curve, so that the cell M^ is in the shape of a semi-

circle. The cubitus is a straight vein, closely appressed to Sc+R+M at

the base of the wing, but not coalesced with it. The free part of

Mj+ Cu^ is situated near M^, as in the Lydidse, the vein being trans-

verse instead of oblique. The anal cell is of the form found in the

typical wing. In the hind wings the cell R^.^ is ))luntl3' rounded as in

the fore wing and they ditt'er from the Lydida^ only in Avanting- the

subcostal vein and in that the transverse part of media is nearer the

apex of the wing.

Almost every writer who has studied this species has located it in

a difl'erent place. It has l)een placed in the sul)family Ilylotominje

(tigs. 76-79), oi- as a separate subfamilv, or as a tribe near the general-

ized Tenthredinoidea. It has affinities with the generalized Tenthredi-

noidea in the shape of the stigma, the shape of the apex of the cell R.^,

and the position of the medio-cubital cross-vein. It is allied to the

family Tenthredinid.T? (figs. -1:5-84), in the course of the base of the

radial sector and in the position of the radial cross-vein. It ditlers

from the generalized Tenthredinoidea and the generalized Tenthredi-

nida^ in the constriction of the area between costa and Sc+R+ M.
These characters indicate it as a pi'imitive foi-m closely related to the

family Tenthredinida\ which tinds its proper location as a distinct

family just before the Tenthredinida.

Toitltredinldn'.—A large family with numerous subfamilies, genera,

and species, found in all parts of the world. The stigma is of moderate
size, ovate in outline. The costa in most of the species is distinctly

thickened toward the apex. The area between costa and Sc+R+M
is of varying width, the sul)costa is represented only by the free part

of Scj, and only in rare cases is all trace of this wanting. The radial

cross-vein is joined to the stigma near its apex and to ^.^^^ near

the apex of the cell R^, The radial sector extends from the l)ase of the

stigma in a i-egular curve. In many genera the angle between the
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stigma and the base of the radial sector has been strongly chitinized

secondarily, so that the radial sector appears to arise from the base of

the stigma, but it is always possible to differentiate this secondary

part from the stigma and the vein because of the difference in the

amount of chitiuization. This condition is very prominent in Hemi-

chroa (tig. 62) and Periclista (fig. 61V), Media separates from radius

near the stigma. The anterior end of the medio-cubital cross-vein may

l>e joined to it at its origin or arise from the angle between R and M,

or be joined to Sc+R+M at various distances from the origin of M.

The anal cells show a marked progressive modification, but this and

the other modifications can be dealt with better under the discussion of

the sul)families, and will be treated there.

It has been shown that the interrelation of the medio-cubital cross-

vein and the origin of media is one of the most useful characters in

indicating the sequence of the different families. Although there is

quite a little modification in this region within the family Tenthredin-

ida?, 3^et it is worthless for our present purpose, since it does not

indicate anything as to the phylogeny of the group. The anal veins

and cells maintain the same form and relation in all the families of

the Tenthredinoida3 except the Oryssidse and the Tenthredinidtx?.

In the Tenthredinida? this area goes through a series of successive

changes that are just as valuable in indicating the sequence of the

sul)families as the position of the medio-cubital cross-vein is in indi-

cating the sequence of the families. Using, therefore, the anal area

as a basis, this family can be divided into the following subfamilies,

the relation of which can be best understood by means of the follow-

ing synopsis:

SYNOPSIS OF THE SUBFAMILIES OF TENTHREDINIDtE.

Generalized Tentlire(Uuid:« Lophyrinae.

Emphytiiue.

Selandriiiiie.

Doleriiiie.

Pliyll()toinina\

Specialized Tenthredinidae.

Anal cell t-onservers.

Second anal vein conservers Lycaotina?.

Tenthredinina'.

Cinibicinfe.

Second anal vein losers.

Second anal cell reduced by atrophy.

Costal area conservers.

Radial cross-vein conservers Hoplocampina'.

Dineurinee.

Radial cross-vein k)sers Monoctenina\

Cladiina^.

Nematina'.
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Costal area losers Blennocampinse.

Fenusinse.

Scolioneuringe.

Second anal cell reduced by coalescence Hylotominse.

SchizocerinK'.

Perreyiina?.

Anal cell losers Incaliinfe.

Lobocerinse.

Acordulecerinse.

Pterygopliorinae.

Ferginte.

GENERALIZED TENTHREDINID.E.

The five subfamilies here iiichided do not represent a continuous

line of uioditication. Each subfamily is a separate entity, represent-

ing- only the tip of a line of ascent. In the anal area they haye

retained the pi'imiti\'e condition of the typical wing-, but in other

regions they are distinctly modified. The group contains g"enera that

haye been distributed among" yarious sul)families. The primitiye con-

dition of the anal cells and the prominent contraction in the third anal

yein shows their clo.se relation to the generalized Tenthredinoida^,

their close affinity as a group, and furnishes ample reason for their

inclusion as separate subfamilies in this place.

Lophyriniv.—The broad area })etween costa (tig. 45) and Sc+R+M,
together with the distinct free part of Sc^ and the origin of media
from R, much as in the generalized families, denominates this group
as a generalized one. It is specialized in its loss of the radial cross-

yein and the open condition of the apex of the ce^l Rj+o of the hind

wings, in these ways surpassing all the subfamilies of the generalized

Tentliredinida\ The base of the radial sector bends abruptly toward

the apex of the wing, but not as a])ruptlj^ as this yein bends in the

Xyelidte (tigs. 31-35) and Lydidje (figs. 36-43). The apex of the cell

Ri+2 of the front wings is moderately blunt, due to the bending of R,

abruptly toward the wing margin at the origin of R^, though pointed

at its actual apex; the cell M^ is about twice as long as wide; the vein

M^+Cuj is joined to the middle of the cell M^; the medio-cubital cross-

yein is joined to Sc+R+M just before the origin of media, the cross

yein and M3+^ are slightly diyergent, the free part of R^ and the trans-

verse part of M.^ of the hind wings is present, and the first anal cell is

petiolated at apex for a short distance. An interesting modification

is the loss of the posterior half of the radio-medial cross-vein in many
species.

This subfamily as known to me contains only the genus Lo2)hyruii

(tig. 45). It is usuall}^ associated with the genus Monoctenus (fig. 67),

and placed near the Hylotominte and its allies, but I believe that the

most important modification that can be used in assigning a location
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for a group in lineal arrangement in the faniil}' Tenthredinida? is the

condition of the anal cells, and judged by this criterion the Lophyrina;

must fall among the generalized Tenthredinida.

EmpJiytin^.—The Emphytina> have the area between costa (figs.

46-48) and Sc+R+M restricted, though in some genera it is fairly

broad with a distinct Scj, in others it is narrow, and Sc^ is onl}" repre-

sented by a projection upon the front margin of Sc+R+M. The medio-

cubital cross-vein is attached in the angle between radius and media,

this cross-vein and M3+J, are parallel. The radio-medial cross-vein is

wanting in certain genera, as EtnpJiijt\it< (tig. 40) and P(Bcilostom.idea^

so that the cells R and R, are comliined. Man}" writers on the Ten-

thredinoidea content themselves with the statement that there are

three or four submarginal cells present, but it is very apparent that

this does not give a hint as to what vein is wanting and therefore what
cells have combined. The radial cross-vein is never wanting. The
cells 2d Rj+ Rg of the fore wings and Rj+g of the hind wings are

distinctly pointed at apex. The free part of M^+Cuj varies as to

the place at which it joins the cell M^ from near the middle of the cell

to a point almost interstitial with the medio-cubital cross-vein. In the

hind wings the free part of R^ is frequentlv wanting, while in other

genera both the free part of R^ and the transverse part of Mg are

wanting. There is considerable variation in the amount of coalescence

of the first anal cell of the hind wings. In Acidophora the second

anal vein separates from the first distinctly ])eyond the free part of

M^+Cuj in other genera, as Tetratneani^ the apex of the first anal is

interstitial with M^+CUj, while in Eriocampa (fig. 47) the coales-

cence is for a considerable distance before M^+ Cuj. The following

genera would be referred to this subfamily as here constituted:

Athalia^ Eriocamjxi^ Strongylogastroldea, PiEcilostomidea^ Pcecilo-

stoma^ Taxonnx.^ Tlypotaxonvs, Heiiiitaxon.n><^ Emphytas^ Harplplw-

ru8, Tetratneum., Acldopliora^ Paraslohla, and P.^eudosiohla.

Selandriinse.—A group with only a limited number of genera, but

fairly rich in species. It is of especial interest, ])ecause it marks the

first stage in the reduction of the anal area, the free part of the second

anal vein being wanting (figs. 50-51). It is only recently that S3'stem-

atists have considered the loss of the free part of this vein of even

generic value, but the modifications of this area are of such great

phjdlogenetic importance that there is not the slightest reason for not

considering the loss of this vein as of subfamily value. The loss of

the free part of the second anal vein marks a high specialization within

the generalized Tenthredinida^ and should place this subfamily at the

head of this series; but, as pointed out above, each of these subfami-

lies is only the tip of a line of ascent, and as the other characters of

the wings ally it closel}'^ with the Emphytinse its most natural location

is after this group, where all previous systematists have placed it.
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In the front wing-.s the costal area varies from a broad prominent space

to a narrow restricted area, the latter being the predominant condi-

tion. The anterior end of the medio-cubital cross-vein ma}- arise

either from the angle between radius and media or from Sc+R+M dis-

tinctly ])efore the origin of media. This shows that in certain groups

at least the location of this cross-vein at or before the origin of media

does not include forms belonging to the same line of ascent, ])ut it does

show the successive modifications within this line of ascent. The other

wing structures are practically the same as in the Emphytime except

that, so far as observed, the free part of R^ and the transverse part of

M^ are nev^er wanting in the hind wings. This subfamily includes

the following genera: StrongylogaHter^ Thrhiax, Strornhoecros^ and

SeJandria.

Dohrwx.—A subfamily (tig. 49) with a distinct habitus, closely

related to the Emphytiiue and Selandriinw. The costal area has been

greatly reduced, the free part of Sc^ is only a projection upon the

front side of 8c+R+M. The costa is prominently thickened at apex.

This, together with the thickening- of Sc+R+M, have undoubtedly been

important factors leading to the reduction of this area. The medio-

cul)ital cross-vein joins Sc+R+M just before the origin of media.

This cross-vein and the stem of M3+^ are slightly divergent behind.

The most important characters for difl'erentiating the g-roup from the

other subfamilies of the generalized Tenthredinidt^ is the atrophy of

the free part of R^,, so that the cells R^^ and R^ are combined. The

free part of M^-trCuj is situated near the middle of the cell M^. The

hind wings are of the usual form found in the generalized Tenthre-

dinidte. This subfamily contains two genera, DoIcrKs and Loderus.

l^hjUotomhiH'.—This subfamily is distinctive in the oblique course

of the medio-cubital cross-vein (tig. 52-54), which is joined to Sc+R+M
distinctly before the origin of media and by the direction of the stem

of M.^+^, which is strongly divergent from the cross-vein behind. The

costal area is narrow, the free part of Sc, is represented ])y a mere

projection on the front margin of Sc+R+M in Caiiroit^ and is entirely

wanting in Phyllofoina.

The costa is broadl}" expanded at apex. The radial and radio-

medial cross-veins are so completely covered by furrows in certain

species as to be apparently w^anting. The free part of M^+ Cuj is

joined to the cell M^ near its middle. The hind wings have underg-one

the greater reduction, the free part of R^ and the transverse part of

M^ are generally wanting, though this latter vein is sometimes pres-

ent. In the males there has been a peculiar change in the direction

of the veins, all of them running- direct to the marg-in, the free part of

R^ and M3 and the transverse part of Mg are wanting, and in their

place there has been developed secondarily a vein along- the margin of

the wing from the apex of the cell Ri+./to the apex of the first anal
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cell very iimch like the ambient vein of the Diptera. This condition

can be explained in another way b}^ assuming that the free part of R^,

the transverse part of M^, and the free part of M3 are all present, and

simply have migrated to the margin of the wing. The difficulty in

the way of this explanation is that the free part of K^ is always want-

ing in the females of these genera. In certain species of Phyllotoma

the free part of the second anal vein coincides with the second anal

furrow and the apex of the free part has atrophied. This subfamily

contains the genera, Galiroa^ PJiyllotoma^ and Erlociimpoides.

THE SPECIALIZED TENTHREDINID^..

A group containing the greater part of the genera and species of

the family Tenth redinida\ They are differentiated from the gene-

ralized Tenthredinida' through the loss of the constriction near the

middle of the second anal cell. The subfamilies fall into several well-

marked lines of development. The Lycaotina? (tig. 55), Tenthredinina?

(tigs. 56-58), and Cimbicina? (tigs. 59-60) are the only members of this

series in which the free part of the second anal vein of the front wings is

preserved. The marked contraction of the third anal vein is repre-

sented as a slightl}' thickened emargination just before the free pai't of

the second anal vein, this is found only in the Lycaotinaj (tig, 55) and

Tenthredininaj. In the genera Macrophya (tig. 57) and Tenthredo (tig.

56) the presence or absence of a transverse vein between the second and

third anal veins is not of generic value. The Hoplocanjpiniv, L)inurina%

Cladiinaj, Monoctenina?, Nematint^?, Blennocampin*, Scolioneurin*,

and Fenusinjt have the anal cells either anastomosed at middle or with

the basal half of the third anal vein atrophied. In the Hylotomime,

Schizocerin*. and Perreyinse the second anal cell has been reduced by

the progressive coalesi-ence of the anastomosis to the base of the wing.

In the Lobocerina?, Pterygophorin*, and Perreyinse the anastomosis

has proceeded both ways, so that both the first and second anal cells

have been reduced.

Lycdot'nfcV.—This subfamily contains the single genus Lycaota (tig.

65). Its location with the Tenthredinina> and Cimbicinaj is due to the

form of the anal cells, which anastomose at a single point at the usual

place for the location of the free part of the second anal vein. The
wings are broad and their apices are blunt. The medio-cubital cross-

vein arises from Sc+R+M, just before the origin of media. This

cross-vein and M.5+^ are parallel. In the hind wings the free part of

R^ is wanting and the first and second anal veins are coalesced for

nearly one-half the length of the veins. This subfamily is placed as

the most generalized member of the specialized Tenthredinida? because

of the form of the anal veins of the front wings and the position of

the medio-cubital cross-vein.
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Tenthred'mhuv.—The limits of this subfamily as given here is the

same as that usually assigned it by systematists with the exclusion of

those genera in which the free part of the second anal vein appears

like an ol)lique cross-vein. The Tenthredininffi are generalized in the

preservation of the renmant of the contraction of the typical wing

(tigs. 56-58), the fairly broad costal area, and in the parallel medio-

cubital cross-vein and M.,+^. The medio-cubital cross-vein is oblique,

and is joined to Sc+R+M a considerable di.stance before the origin of

media. The cells between Rj and R., are broad, the radial cross-vein

long and bowed. The topograph}' of the hind wings is of the ordinary

type found in the Tenthredinidte, except that there has been a notable

reduction of the anal area of the wing, so that the lol)e behind the

second anal vein is aimo.st entirely wanting. In the front wings the

moditication of the second anal vein varies from a long vein in Toi-

t]ired(>iy^%. 5B) to a broad contraction in PacJiyprotast.s (tig. 58); in the

hind wings the cell Ri+., extends to the apex of the wing Rj. extending

beyond as a short spur. Although it is impossible to put it into

words, yet the general appearance of the wings of this subfamily is

distinctive and easily recognized and would never he confused with

those of anj" other group.

Oimhlcina^.—Like the preceding group, this one has the same limits

as that given it l)y systematists. Its distinctive characters are the

narrow costal area (tigs. 59-60); the long, narrow-pointed stigma; the

narrow-pointed area l)etween the veins R^ and R.j, which always ends a

considerable distance before the apex of the wing, the vein R^ being

always extended for a considerable distance beyond the apex of this

area; the radial cross-vein is straight and slightly oblique; the medio-

cubital cross-vein usually joins Sc-fR+M more than its own length

before the origin of media; the medial cross-vein is frequently oblique;

the free part of the second anal vein may be present or its location

I'epresented by a broad anastomosis; the medio-cubital cross-vein and

the stem of ^^+i are divergent before; the tirst anal cell has been

shortened at apex by the coalescence of the tirst anal and the combined

second and third anals; the radio-medial cross-vein is wanting, so that

the cells R and R^ are coalesced. The wing area of the hind wings

has not been modified from the usual type and the vein topography

is the same, except that the cell R1+.2 ends a considerable distance

before the apex of the wing, the vein R^ being continued to near the

apex of the wing. The apex of the free part of the second anal vein

is transverse like a cross-vein, and there has been developed from

the apex of the tirst anal cell on the hinder angle a long secondary

spur to the wing margin. The costal area of hooks extends to or

beyond the middle of the cell Rih-.^.

Uoplocamplu'de.—A small group, embracing two genera, Hoplo-

eainpa (tig. 61) and Hemiehroa (tig. 62). This and the following sub-
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family represents a series in which the anal veins have been modified

before the loss of the radial cross- vein. In this subfamily the costal

area is broad with the free part of Sc^ distinct. The area between Rj

and R, is ver}" broad, the radial cross-vein is long, straight, and

slightl}" oblique. The area between the base of the stigma and the

base of the radial sector has been chitinized so that it appears as a

part of the stigma. The medio-cubital cross-vein is joined to R+M
distinctl_y before the origin of media, usually near the free part of Scj.

The free part of M^-j-Cui is joined to the cell M^ near its middle.

The anal cells are contracted for a short distance in iroplocam.jxi and

for a considerable distance in Ilemichroa. In the hind wings the anal

lobe is larger, the venation is of the usual type.

Diiieurinse.—This subfamily as generally limited contains the genera

Dineura (fig. 63) and Meson eiira (tig. H4). To these has been added

the genus Pseudodhieura (tig. 65), which is closeh" allied to thenj.

The Dineurina? are quite similar in wing type to the preceding sub-

family, the most notable diti'erence is in the loss of the Ijase of the third

anal vein, so that the cell included between 1st A+2d A, and 3d A
has coalesced with the third anal cell. There is a notable variation

in the amount of thickening of the apex of the costa, the greatest

thickening being found in the genus Mes<meura. The free part of 8c,

occupies a different position in each of the genera; in Meson euro it is

about its own length before the medio-cubital cross-vein, in Psetidodi-

neura it is almost interstitial with the cross-vein, and in Dineura it is

about its own length beyond it. The position of the free part of Sc,

is usually of but little value systematically, at least in certain groups.

This is marked in Pteronas ventralix^ one of the Nematinae, where this

vein is not constant within a single species, but may in different indi-

viduals occupy all three of the positions described for the genera of

this subfamily. In Pseudodineitrd the apes' of the free part of the

second anal vein is wanting. The hind wings are of the usual type.

Moiiocteninse.—Beginning with this subfamily there is a series of

three closely related subfamilies in which the loss of the radial cross-

vein has preceded the modifications of the anal veins. The Monoc-

tenina' contains a single genus, Monoctenx.s (tig. 67), which all sys-

tematists have agreed hitherto in associating with the genus. Lophyrus
(fig. 45), described above. Monocfenus is like Zo/>/!///v/.v in lacking the

radial cross-vein and in having the costal area ))road, with a prominent

free part of Sc,. In Monoctenus the costa is slightly thickened at apex;

the medio-cu])ital cross-vein is joined in the angle between R and M;
this cross-vein and the stem of M..^+^ are divergent behind; the anal

cells are broadly anastomosed at middle; the free part of M^+Cu, joins

the cell M^ near its middle and is strongly oblique; the cell Rj+g is

broad and pointed at apex, and the area between the base of the stigma

and the radial sector is distinctlv chitinized. in the hind wings the
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cell Ri+2 i.s broad and open at apex; the radial sector reaches the wing

niarg'in at the actual wing- apex; the remainder of the wing is of the

usual t3'pe.

Cladihfft!.—The genera included in this subfamily are generall}^

placed with the next, the Nematina\ The costa is somewhat thickened

at apex (tig. GH); the medio- cubital cross-vein joins Sc+R+M just

before the origin of M, this cross-vein and the stem of M.,+j is strongly

divergent behind. In the hind wings the cell R1+2 is broad, pointed,

not open at apex, and ends on the front margin distincth' before the

apex of the wing with the vein Rj extending beyond the apex of the

cell spur-like. This subfamily includes the genera Cladhts^ Prio-

2>h(>rus^ TrichlocainpHti^ and Camponwcu/^.

N^eiiiat!n»'.—A large subfamily of several genera and numerous spe-

cies. The genera here included are those generally included in this

subfamily, in which the base of the third anal vein has atrophied so

that the cells 2d A and ;-^d A are coalesced (tig. (58). The costa is dis-

tinctly thickened at apex, the costal area is broad; the area between

the base of the stigma and the base of the radial sector is strongly

chitinized: the medio-cubital cross-vein is joined to Sc-]-R+M a consid-

erable distance before the origin of media; the base of the free part of

the third anal vein is wanting; the f I'ee part of R^, is wanting in Euura;

and the radio-medial cross-veiii is frequently so completely covered by

the radial furrow as to be partially or wholly wanting, a condition

especially noticeable in the genus Prldlphoi'd.

Femmna'.—Of the genera known to me, there are two, Fenima (tig.

74) and Kuliosysphuiga (lig. 78), which would fall into this subfamily

as here limited. The group is indicated by the narrow costal area;

the thickened apex of the costa: the loss of all trace of Scj; the broad

stigma; the subtransverse bases of the radial sector and of media; the

strongly Ijowed medio-cubital cross-vein, which is joined either in the

angle between R and M, or just before the origin of media; the strong

divergence of the medio-cubital cross-vein and the stem of lSll.^+^. The
radio-medial cross-vein is wanting; in lut/ioxi/spki/if/d. the base of the

third anal vein is represented b}^ a dark band of coloring matter, which

in FenuM( is completely wanting. In the hind wings there is the

atrophy of the free part of R^ and the transverse part of M.^. The
apical two-thirds of the second anal vein is wanting in KaUof<yf<phuig<A,

and the anal area of the wings is greatly reduced. The apex of the

cell Ri+2 is open, the vein R^ reaching the wing margin at the actual

apex of the wing.

ScoHoneurhia'.—A small subfamily containing two genera, Entodecta

and Srol/o/ieurd (tig. 75), which are closely related to the preceding

subfamily. It differs from the Fenusiniv in ha\'ing the free part of Scj

preserved as a protuberance upon the front margin of Sc-j-R-f-M, and

in having the cell Rj+2 of the hind wings closed some distance l)efore
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the apex of the wing, the vein R^ being continued spur-like beyond the

apex of the cell. In Scolkmeura the radial cross-vein is interstitial

with the free part of Rj, and the base of the free part of the third

anal is preserved, though its connection with the other anal veins at

the contraction is wanting. The radio-medial cross-vein is present,

although almost entirely covered by the radial furrow. In Entodecta

the base of the third anal vein is represented in the wing membrane
as a dark, straight band.

Blennoc,ainpm».—This and the two following subfamilies begin a

series in which the costal area has been greatly reduced, and the free

part of Sci is represented only by a spur (iigs. 69-72). The Blenno-

campinpe is a large group rich in genera and species, in which system-

atists have placed a number of genera bearing no relation to the group
at all, as here restricted. The costa is prominent and thickened at

apex; the medio-cubital cross-vein is joined to radius in the angle

between radius and media and is usually parallel with M.,+^, very

slightl}" divergent in RJiad'moceva^n ; the base of the third anal vein is

partly atrophied, different genera showing the successive stages in the

atrotication of this vein; the free part of M^-fCuj varies in position

from near the middle of the cell M^ to a position almost interstitial

with the medio-cubital cross-vein. In the hind wings the free part of

R^ and the transverse part of M^ are wanting in certain genera; the

hrst anal cell is of varying lengths, the first and second anal veins

being coalesced from a point opposite the free part of M3 to near the

middle of the distance between the base of the wing and the free part

of M3; the cell R]+^ usually ends just before the apex of the wing,

but in Perlollsta R., ends at the actual apex, the cell being closed; in

the males of certain species the apex of the wing is margined by an

ambient vein as in the males of certain Phyllotomina\

Ilylotoiiih)^ (did (dlifs.—This group (tigs. 76-80) includes three

subfamilies, the Hylotominte, Schizocerinaj, and Perreyin*. As onl}'^

a very limited amoinit of material of the last two subfamilies is at

hand for study, it will be impossible to more than point out some of

the more salient characters of the group, and for this reason the

groups are given the same limits in the table on another page that is

generallv assigned them by systematists. It seems doubtful that these

groups as now arranged represent natural divisions. The Hylotomin^
and Schizocerinie are ditl'erentiated ])y the modei'ately broad costal

area together with a well-marked Scj, which is conmion to the former

and wanting in the latter, while both conditions are found in the Per-

re3'in{e. The characters above given would place the genera JJylotoma

(fig. 76) and Paclujlota (fig. 77) in the same subfamil3\ In both the

cell Ri+2 of the front wings is prominently appendiculate, but in the

hind wings of Pachylota this cell is open at the apex, the veins Rj and

R3 extending parallel to the margin of the wing. This condition is also
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found in the Schizocerinss, where this cell is appendicuhite in Lahi-

darge (fi^. 78), and broadly open at apex in Scohhut and Diclocerus

(fig. 79); in fact, in Scohinu this cell is not appendiculate in either wing.

If the results of our studies on the other groups of this family be of

any value, then the variation in the characters just cited must indicate

ver}' different lines of ascent, and be of more value than for the mere

differentiation of genera. The medio-cubital cross-vein is generally

joined to Sc+R+^I Jit or very near the origin of media. Although it

is not true of all the genera, yet in certain genera there seems to be a

marked tendency for the migration of the free parts of R^ and R^ and

the transverse part of M^ toward the ))ase of the wing, thus greatly

increasing the size of the apical cells. The second anal cell is wanting

in the Perrejnn^, Init according to descriptions of genera may be either

present or absent in both the Hylotomina? and Schizocerinte. This

character is not of any phylogentic value, since, so far as it is con-

cerned, these subfamilies are imdergoing a progressive reduction of

this cell. In the Hylotomina' and Schizocerinjv the hind margin of

the cell Mj is a fairly straight vein, the free part of M^+Cuj joining it

near its middle, and is either perpendicular to it or inclined toward the

apex of the wing. In most Perreyiniv the hind margin of the cell M^
is deeply curved, the free part of M^+Cu, is joined to it at or before

the middle, and is always strongly inclined toward the l)ase of the

wing. This is the only venational character thus far discovered that

is of any value in separating the Perreyinte from the other two sub-

families. In the hind wings it is only with rare exception that either

the free part of R^ or the transverse part of M.^ are wanting in the

Hylotomina? and Schizocerina?, and when either of them are wanting

it is always the latter. In marked contrast to this is the almost entire

absence of the transverse part of M, in the Perreyina', the free part of

Rij being always present, so far as can be judged from figures of wings.

Here, just as in the front wings, there is a marked tendency toward

the migration of the free part of R^ and the transverse part of M2,

when it is present, toward the base of the wing. In many Tenthredi-

nida? the transverse part of M^ is either interstitial, or nearly so, with

the free part of R^, l)ut in this group it has migrated toward the base

of the wing vmtil it is near, or sometimes even before, the free part

of M^. There is also in many Tenthredinida^ a prominent angle oppo-

site the anterior end of the free part of M.,, })ut in this group this

angle has l)een straightened out and cul)itus appears to extend directl}'

to the margin of the wing. The Perreyinie are frequently separated

from all the preceding subfamilies by the loss of the free part of the

second anal vein. It has been pointed out above that this vein is also

wanting in the Phyllotominje and Fenusint^, and the same condition

is found in certain Schizocerinii?and Hylotomiufp. This is a character

that has arisen several times in widely separated groups, and does not
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appear to be of an}^ phyllogenetic value. Although the Hylotominse,

Schizocerina^ and Perreyinee are so closely related in their wing char-

acters that there is a gr-eat dearth of prominent differences for dividing

them, yet the Perreyinte are readily separated from the other sub-

families on antennal characters.

The anal cell Jooxers.—The genera included under this heading are

generally divided into three su])families, the Lobocerinie, Pterygo-

phorinffi, and Perginte, Such a grouping combines forms that are not

closely related and they have therefore been divided into the following

subfamilies: The Incaliinte, including the genera hicalla and Paralypla.,

which are limited to South America; the Lobocerinse, including the

genera Lohoceras (tig. 82), Aulacomeru^, Syzgonia^ and Corynoplvilus^

which are also limited to South America; the Acordulecerinfe, includ-

ing the single genus Acordulecera (fig. 83), found in North and South

America; the Pterygophorina? including the genera Pterygojjhorus

(tig. 81), Pterygophorinus^ Liqjhyrotoiiia^ and Phlloiuastix, which are

limited to Australasia; and the Perginje, including the genera Cerealces

and Perga (fig. 84), and its subdivisions, which are limited to Aus-

tralasia. It has been impossible to examine specimens of all these

groups, and the writer has had to depend in many cases on figures,

so that the characters given in the table on a later page may not be of

any more vahie than to indicate the regions which are undergoing

modifications. These subfamilies are set off from all the other Ten-

thredinida^ ])y the reduction of both anal cells of the front wings. The
wings are long and slender, and the anal area of the hind wings is

generally greatly reduced. In the front wings the costal area is broad,

and the free par-t of Sci is preserved in the Lobocerinee, but in the

other subfamilies the costal area is hardl}^ more than a line, and the

free part of Scj is wanting. The radial cross-vein is wanting. The
cell R^+„ is append iculate in the Incaliinw, Lobocerina\ Pterygophor-

ini¥, and Pergina?, ending at or before the middle of the cell Rg, the

vein Rj being continued to the apex of the wing.

In the Acordulecerinje this cell is not appendiculate, and ends

distinctly beyond the middle of the cell R3. The medio-cubital cross-

vein joins Sc+R+M at or very near the origin of M. In the Ptery-

gophorina^ the free part of R^, is wanting, in Acordulecera and certain

species of Perginie the radio-medial cross-vein is also wanting. The
free part of M^+Cuj joins the cell M^ just before the middle in the

Loboceriiuv and Pterygophorina', and insterstitial with the medio-

cubital cross-vein in the Perginre. In the hind wings the cell Rj+g is

appendiculate in the PerginiB and Lobocerina^, while in the Acordule-

cerina' and Pterygophorinjv it extends as a long, pointed cell to the

apex of the wing. The free part of R^ is alwa3's present, and the

transverse part of M.^ always wanting. As in the Hjdotominse and its

allies, the base of cubitus apparently forms a continuous vein to the



NO. 1438. WTNGS OF TJIE TENTHREDINOIDEA—MacGILLIVRAY. 639

wing margin by coming into line with M^, the medial cross-vein, and

the longitudinal part of M,. The medio-cubital cross-vein is longi-

tudinal in the Incaliina?, Lobocerinee, and Pergintv, and transverse in

the Acordulecerini^? and Ptervgophorinje. The free part of M^ is

longitudinal in the Pterygophorinaj and only about one-third the

length of the free part of M^, while in the Lobocerinw and Perginaj

the free part of M^ is transverse and two or three times as long as the

free part of M3. This is due to the migration of the basal end of the

medial cross-vein along the free part of Mg. The free part of the

second anal vein is wanting throughout the group, due to the great

reduction of the anal lobe of the wing, while the second anal furrow

and the axillary incision are near the first anal vein. The loss of the

second anal is tlie consummation of a variation that has appeared

sporadically in other subfamilies.

THE CELL R5 GROUP.

It has been pointed out in the case of the generalized Tenthredin-

oidea that the radial cross-vein always ends in the cell R^. In the

families Xiphydriida? (tig. 8.5), Siricida^ (iig"'^- 86-91), Megalodontida3

(tig. 92), and Cephidiv (tigs. 93-96) this cross-v^ein, with rare excep-

tions, also ends in the cell R.. In the family Oryssidae (fig. 97) this

cross-vein is apparently wanting, but, as was shown above, the cross-

vein is present and is represented by the transverse vein at the base

of Rg. The only moditication in the course of the cross-vein is that

its posterior end has migrated toward the apex of the wing, so that it

is alvva3"s oblique to R3+^ instead of being perpendicular.

The interrelation of the radio-medial cross-vein, the base of the

radial sector, and the base of the media is a prominent characteristic

of this group of families. In the Xiph3"driidje there is only a slight

departure from the arrangement of parts existing in the typical wing,

the base of the radial sector and the base of media being parallel, and

the cross-vein perpendicular to them. In the other families, however,

the posterior end of the cross-vein has swung around at such an angle

as to form an apparently continuous vein with a part of the radial

sector, while the basal part of the sector extends transversely between

the cross-vein and the stigma like a cross-vein. As a result of this

change in the direction of the veins, the cells R, 1st Rj, and 2d Ri+ R2

are arranged in a row.

The position of the medio-cubital cross-vein in those families in

which the posterior end of the radial cross-vein ends in the cell R5 is

also of especial interest. In the Xiphydriida? this cross-vein occupies

practically the same position that it does in the tj'pical wing. The
Oryssidffi show a stage slightly more advanced than that of the Xiph}'-

driida?. The cross- vein is longer than the transverse part of media,

vvhich has been brought about by a combined migration of the anterior

Proc. N. ]\L vol. xxix—05 42
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end of the cross-vein alon^ media, and b^- a further coalescence of

media with radius until it is ahiiost opposite the anterior end of the

cross-vein. A similar condition is found in certain Cephidfe, the

cross -vein being- about three times as long as the transverse part of

media. In this family the modification has been a migration of the

anterior end of the cross-vein along media until in certain species, as

Ce})hus pygin sens (fig. 96) it arises in the angle between Sc+R+M and

media. In the Siricida? and Megalodontids the modification has been

in an entirely different direction. The cross-vein and the transverse

part of media in these families are subequal in length, while the origin

of media is either opposite or beyond the anterior end of the cross-

vein and never before it, as it is in all the forms previously described.

The manner in which this arrangement of parts has arisen can be best

understood if a stud}^ be made first of the condition found in the

Xiphydriidee (fig. 85). In this family the cross-vein and the trans-

verse part of media are subequal in length, just as in the families

named above. The cross-vein is distinctly bowed on the side toward

the base of the wing. This bow in the cross-vein has been preserved

in practicall}^ all the Siricida3 (figs. 86-91). Now, if the cross-vein

maintain this same form and position, and the point of separation of

media from radius be gradually changed, moving toward the apex of

the wing by the coalescence of media more and more with the radius

until it is opposite or beyond the anterior end of the cross vein,

exactly the same condition will be had as is found in the Siricidae. The
Megalodontidffi (fig. 92) differ only in that the coalescence has pro-

ceeded farther, the transverse part of media being distinctly inclined

toward the base of the wing, and the cross-vein is straight instead of

being bowed.

The only other possible solution of the arrangement of veins in the

the stigmatal area of the Siricid^ would be that starting with a wing
like that of Cephus pygmseus^ the base of media had migrated along

the cross-vein until near its middle, and that at some later time the

anterior end of the combined cross-vein and media had migrated along

radius toward the apex of the wing. This would give exactly the

same result that has been explained above in another way. That this

latter explanation can not be the correct one is proven by the relation

of these veins in the Xyelidfe, Lydidse, Cephidge, and the Tenthredi-

nidjB. It has been shown that in the first three of these families the

tendency is for the progressive coalescence of media with radius, and

coordinated with this a progressive migration of the medio-cubital

cross-vein from a position near the apex of the cell R to the point of

separation of media from radius. That the tendency is not for media

to migrate along the cross-vein when the cross-vein reaches the angle

between radius and media, as has been shown in the Tenthredinidje,

but instead that the cross-vein continues its migration toward the base
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of the wing along Sc+R+M. This is conclusive!}^ shown in Trichio-

soma (fig. 59), where the cross-vein has migrated more than its own

length away from the origin of media. That this latter solution is

untenable is further proven by the position of the posterior end of the

radio-medial cross-vein, which in both the Siricidas and Megalodontida?

is so near the posterior end of the transverse part of media as to pre-

clude such a migration.

It has been shown that the preservation of the radial cross-vein as

the base of Rj, as in the Or3'ssidte, is the same condition existing in all

the higher Hymenoptera. It is of especial interest that the form of

the medio-cubital cross-vein and the base of media is also the same

arrangement of parts found in the other Hymenoptera. Both of

these conditions go to show that the other superfamilies of the Hyme-
noptera were derived from a progenitor closely allied to the families

Siricidre, Megalodontida?, and Oryssida?.

Xip/tydrlidR'.—This famil}' contains four genera and about twenty-

five species, which are distributed over North and South America,

Europe, and Asia. Their wing type (fig. 85) is the most generalized

found in the specialized Tenth redinoidea. The front wings are long

and narrow; the costal area is broad and distinct; the free part of SCj

is represented by a prominent transverse vein situated near the origin

of media, which is a direct modification and migration of the condition

found in Xyela (fig. 35) and Manoxyela (fig. 34); the anterior end

of the radial cross-vein is situated near the apex of the stigma and its

posterior end near the apex of the cell R:^ or interstitial with the free part

of the vein R5 and is either perpendicular or slightly oblique; this cross

vein is wanting in the genus Derecyrta. The radial sector arises at

the base of the stigma and continues along R3 in a regular curve. The

base of the sector is subtransverse; it does not make as abrupt a bend

as in the generalized Tenthredinoidea, while, on the other hand, it is

not so gradual a curve as in the more specialized forms. The radio-

medial cross-vein is somewhat oblique and distant from the origin of

media, and is wanting in the genus Koncmua. Media separates from

radius but little nearer the stigma than in the Lydida?, while the

portion before the medio-cubital cross-vein is oblique, just as in Macro-

,ri/ela (fig. 33), though ])oth this part of media and the cross-vein are

longer than in that genus, resulting in a much wider cell M; the free

part of M^+Cuj is near the posterior end of the radio-medial cross-

vein, almost interstitial with it. In the hind wings the origin of media

is distant from the origin of the radial sector, and the first anal cell

is of a type similar to that found in the Lydidae (figs. 36-43) except in

Konowia^ where it is open at the apex.

The migration of the apex of Ri in the front wings away from the

margin of the wing in XiphydHa camelus, as already described,

has developed into a distinct appendiculate cell in Derecyrta and

Brachyxiphus.
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The venation of the wings of this family is like the typical wing in

the origin of media, the location of the medio-cubital cross- vein, and

the type of anal cells.

The Xiphydriidffi has generally been considered by systematists as

a subfamily of the family Siricidte. That it represents a distinct line

of development is shown by the condition of the area between costa

and Sc+R+M, which is broad, and the wing membrane not any thicker

than that of any other part of the wing, while the remnant of snb-

costa retained is a modification of the type found in Xyela^ the type

found in the Siricidse, as will be shown later, is a modification of the

type found in NeuTotoma. That the Xiphydriidas represent a distinct

line is further shown by the origin of the base of media, by the posi-

tion of the radio-medial cross-vein, and by the origin of the base of

media in the hind wings, which is in reality quite a specialized condi-

tion. All these characters go to show that the wings of this family

are more nearly like those of the generalized Tenthredinoidea than

those of the specialized Tenthredinoidea.

Siricidae,.—This family contains five genera, all of which are limited

to the northern hemisphere. The Siricid* are large, active, flying

insects, and as a result their wings are long and narrow. The wings

are like the typical wing (figs. 86-91) only in having homologous veins.

The stigma is narrow, pointed, and eight to ten times as long as broad.

The area between costa and Sc+R+M is narrow and almost as strongly

chitinized as the veins themselves. The suppression of the subcosta,

which is represented in some species as a pale, indistinct line, is

undoubtedly due to the chitinization of the membrane of this area.

In Tremex columha (fig. 91) the chitinization has proceeded so far that

there is a large trachea unprotected by a vein ramifying through this

area. The peculiar arrangement of the veins forming the apex of the

cell M has already been discussed and need not be considered here.

The posterior end of the radio-medial cross-vein joins the cell M^ on

its basal third; in Tremex fuscicoTnis it ends in the angle between the

transverse and longitudinal parts of media, while in Slrex californicus

(fig. 87) it ends on the posterior third of the transverse part of media.

Correlated with the migration of the posterior end of this cross-vein

there is a corresponding migration of its anterior end along the radial

sector until, in Tremexfuscicorni.s^ it arises almost at the origin of the

sector, so that the cell R is hardly more than a broad line. In Tremex

the radial cross-vein is situated near the apex of the cell Rg+R^,

the free part of the vein R^ is wanting. On the apex of the front

wings of all the species of the famil}^ there has been developed a large

appendiculate cell, with the apex of Rj as a prominent vein extending

toward the actual apex of the wing. An especially interesting feature

of the wings of the Siricidse is the preservation of the free part of Cu2

in the ^enus Paururus (fig. 86) and a j^ortion of it in difterent species
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of Sirex. This vein is found besides in the Sirieid^e onl}^ in certain

species of the famil}' L3'did£e. It is noteworthy that it is situated

nearer the medio-cubital cross-vein than in the Lydidse, and that the

prominent l)ow in the base of cubitus, so characteristic of the Lydidjx?,

is wanting in the Siricidaj. The first and second anal cells approxi-

mate the type found in the tj^pical wing, but the emargination near

the base of the third anal vein, instead of being an abrupt one, as in

the typical wing, is a long, continuous curve. There has also been a

progressive migration of the free part of the second anal toward the

apex of the wing until in Paururus and Sirex californicus it is situated

midway between Mg+i and the medio-cubital cross-vein. In Xeris (tig.

89) it is just beyond the cross-vein, while in Tremex it is before. In

the hind wings there is in certain species a well-marked appendiculate

cell, but in Tremex and Paururus the transverse part of Rj has been

obliterated, leaving the cell Ri^., open at apex. This family is so spe-

cialized in most of its structures that it is of interest to Hnd at least

one of its characters very generalized. This is the point of origin of

media, which is more primitive than the same region in the Xyelidte

(figs. 31-35). There is a progres.sive migration from a position dis-

tinctly before the radial sector in Sirex ealifamicus, from the origin

of the radial sector in Paururus, and finally from the radial sector dis-

tinctly beyond its origin in Tremex. We find a confirmation of the

generalized condition of this character in its great variability, which

is not constant even in the same species. The first anal cell in Pau-

rurus and Sirex caJifomicus \s oi the type described for the Lydida?

and Xiph3"driida% but in Tremex and Xeris the free part of the second

anal vein is entirely wanting. The explanation of the obliteration of

this vein is found in the following species: In Sirex alhievrnis the

basal two-thirds and the small transverse part is preserved; in *^//'^,t.

favicor?)is only the basal two-thirds is preserved, while in Xeris only

a part of the small transverse part remains. It should be noted that

in the three species just named the longitudinal part of this vein coin-

cides with the second anal furrow, along which this part of the wing

is folded, while in Paururus, where the entire free part of the second

anal vein is preserved, that the free part of this vein is distinctly before

the furrow. There is onl}^ one solution possible for the loss of this

vein, and that is that it is due to the presence and location of this fur-

row, which has migrated forward in certain species hand in hand with

the reduction of the anal area of the wing. That there is a marked

migration of this furrow and reduction of the anal area will be readily

seen by an examination of the wings of the difi'erent species of Treruex.

The genus Teredem " (fig. 90) possesses a number of interesting fea-

«The figure of Teredon latitarsus was enlarged from a photomicrograph of the wings

of the type in the Collection of the American Entomological Society made and loaned

the writer by Mr. J. Chester Bradley.
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tures. The radial cross-vein is intermediate in its location between

Slrex and Tremex^ bein^ almost interstitial with the free part of R.,

which is fully preserved; the transverse part of the base of media

has begun to disappear and the radio-medial cross-vein to function for

it; the apices of the veins forming the appendiculate cell of the

front wing have faded out, so that there is found exactly the same

condition in both wings that exists in Trem.ex ; the free part of the

second anal vein is preserved and the anal area of the wing is large.

All these characters ally this genus more closely with a form like Sirex

(iJhlcornls than with Tremex^ near which it has been placed.

The Siricidse are a well-circumscribed group, defined by the condi-

tion of the area between costa and Sc+R+M, by the relation of media

and the medio-cubital cross- vein, by the position of the radio-medial

cross-vein, and by the prominent appendiculate cell at the apex of the

front wing.

Megalodontidx.—This family (tig. 92) contains four genera and

about twentv-tive species, and is peculiar to Europe, Asia, and north-

ern Africa. It represents a line of specialization very similar to that

found in the Siricida?. This is shown by the condition of the base of

media and the medio-cubital cross-vein. The cells R, 1st Rj, and 2d

Ri+ Rg are arranged in a row. The base of the radial sector is trans-

verse, as in the Lydid*, but that portion of the sector between the

anterior end of the radio-medial cross-vein and the posterior end of

the radial cross-vein is not so strongly curved, so that the cell 1st R^ is

almost a parallelogram. The Megalodontidte differ from the Siricidfe

in that the cells R and 1st R^ are subequal in size, the cell M^ is propor-

tionately much smaller, the cell 2d R1+R2 is of about the same length,

but is much broader, while the apex of the cell is like that of the Xye-

lidte and Lydida?, and is not appendiculate. The anal cells are like those

of the typical wing. The area between costa and Sc-j^R+M is broad,

and all trace of the subcosta is wanting. The vein forming the apex of

the cell M is a straight one; each of the components of this vein is not

separately bowed on the basal side with an emargination between them,

as is so characteristic of this vein in the Siricida?, while it is more

strongl}^ inclined than in this latter family. The hind wings are just

like those of the Lydidaj, except that the subcosta is wanting. The

generalized condition of the apex of the cell Ri+21 obliquely truncated

and not pointed, is notable.

The forms considered here as constituting the family Megalodontidfe

are invariably classified by systematists as a subfamily of the Lydidte.

That they do not have any affinities with this family is shown b}^ the

difference in the position of the medio-cubital cj"oss-vein, by the dif-

ference in the position of the cells R and 1st Rj, by the entire loss of

the subcosta in both wings, by the loss of the free part of Cua, by the

straightening of the cubital vein, so that the curve so characteristic of
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this vein in the Lydidje is wanting, by the lack of coalescence between

cubitus and Sc+R+M, which extends for ahuost one-half the length

of the vein Sc+R+M in the Lj^didtv, and l\v the diti'erence in the

shape of the cell M^. The facts just given show conclusively that the

Megalodontidw are more closely allied to the Siricid^e than to any
other family, while there are an abundance of characters for retaining

them as a distinct family.

Cephidse.—A family of about a dozen genera and moderately numer-
ous in species of intercontinental distribution. It is not closely related

to any of the families described hitherto. The front wings (tigs. %'?>-

96) are long and narrow, the hind wings have been remarkably reduced

in the anal region, and the insects are very rapid fliers. The area

between costa and Sc+R+M has been eliminated in both wings.

Media separates from radius distant from the stigma, in about the same
region as in the Xyelidte. The cell R is long, subequal in length to

the cell Rj, and is in line with the cells 1st Rj and 2d Rj+ R.^, as in the

Siricidse and Megalodontida?, but ditfers from these families in that

the apex of the cell R is almost opposite the apex of the cell 1st Rj.

The radio-medial cross-vein is transverse. The portion of the radial

sector between this cross-vein and the stigma is longitudinal, while

the portion of the sector between the radio-medial cross-vein and the

radial cross-vein is subtransverse, and might readily be mistaken for

a part of the radio-medial cross-vein if it were not for the angle at its

anterior end. The radial cross-vein is oblique and appears to be the

base of R.,. The cell 2d Rj+ R., is very long, as in the Siricidte, but is

pointed at tip. The anterior end of the medio-cubital cross-vein is

joined to media in certain species distinctly beyond its origin^ while in

others it arises from the angle between R and M. The cell M^ is as long

as or longer than the cell R. The cubitus coalesces with Sc+R+M
for only a very short distance at base. The cells 1st A and 2d A are sub-

equal in width, and the free part of the second anal vein is situated just

beyond the middle of cubitus and is perpendicular to the first and third

anal veins, while the contraction of the third anal vein is wanting.

The hind wings are just as distinctive as the front wings. With the

exception of the subcostal area, costa being coalesced with R+M, the

number of veins is the same as in the Xiphydriida?. The most dis-

tinctive character is in the arrangement of the cells. Beginning at

the base of the wing (tig. 95) the cells 1st A, Mj+Cu+Cui, M,+lst
M,,, R+Rj+R^, and Rg are arranged in an oblique row from the base

to the apex of the wing.

Practically all systematists are agreed in considering the Cephidse

as a distinct group worthy of family rank. So far as the wings are

concerned, they are the most distinctive of any group of the Tenth re-

dinoidea, and are only indirectly related to any of the other families.

They are generalized, so far as the origin of media is concerned, but
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are very specialized in the region of the radial and radio-medial cross-

veins and in the arrangement of the cells of the hind wings in an

oblique row.

Oryssidse. —A small family" consisting of four genera and a very

limited number of species found in all parts of the world. The family

is known to the writer only in the genera Orysxus (tig. 97), Ophryno-

2>>'''^i and the notes given here refer only to these genera. It has been

found that as a rule the figures of wings given by writers who have

not made an especial stud\' of wing venation can not be depended upon,

but, judging from such figures of species not accessible to the writer,

they would seem to indicate more generalized conditions than those

existing in Oryssi/s. The costal area is narrow; the costa is a delicate

vein quite strongly thickened at base; Sc+R+M is a strong vein which

functions for the costa, and at the origin of media it bends abruptly

toward the stigma; cubitus and Sc+R+M are coalesced for a short dis-

tance at the base of the wing ; the veins beyond and behind the stigma

are nothing more than dark bands of color; the transv^erse part of

media is almost entireh" wanting; the radio-medial cross-vein, the base

of the radial sector, the free part of R., and the transverse part of M^
are entirely wanting. The weakening of these veins is undoubtedly

due to the thickening of the wing membrane. The second anal cell

has been reduced, probaVjly by the coalescence of the third anal with

the combined first and second anal. The base of R3 is joined to the

stigma b}^ means of the radial cross- vein, as was fully described in the

preceding pages. In the hind wings the costa is entirely wanting,

R+M is thickened and takes the place of costa; the cubitus and the

remainder of the veins are onl}' lines of color; the second anal is

entirely wanting; the third anal is preserved as a verj^ delicate line.

So far as their wings are concerned the presence of the second anal

cell in the front wings is the only structure that would place the

genus Oryssas in the superfamil}' Tenthredinoidea. In their form

and topography thej^ are much more like the higher Hymenoptera
than the other Tenthredinoidea. It stands at the summit of special-

ization, so far as this group is concerned, as an extreme isolated line

of development.
VII.—SUMMARY.

In the course of the study presented in the preceding pages the fol-

lowing topics have been discussed:

1. An historical consideration of those investigations that have had

to do with the development of a uniform nomenclature for the wing
veins of all orders.

2. It has been shown how the complex hymenopterous wing has

been developed from a wing of the simplest type.

3. How the apex of vein Rj has been gradually pulled awa}' from
the wing margin to form an appendiculate cell.
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4. The progressive coalescence of the base of media and radius

toward the middle of the wing- and, coordinated with this, the progres-

sive migration of the medio-cubital cross-vein toward the point of

separation of radius and media to form a transverse support for the

stigma.

5. How all the types of anal cells found in the superfamily Ten-

thredinoidea have been developed from the form of this area found

in the generalized families.

6. The veins of the hind wing have been homologized with those of

the front wing and all the marked modifications occurring in the

superfamil}" discussed.

7. An attempt has been made to show that all the modifications in

wing topogi^aph}^ are directly dependent on the efficiency of the wing

as an organ of flight, and that this efficiency is due to the arrangement

of the veins in such a manner as to stift'eii the areas of the wing sub-

ject to the greatest stress.

8. The venational distinction of the Tenthredinoidea from the other

superfamilies of the Hymenoptera has been pointed ou'.

tt. The distinctive characters of the families of the Tenthredinoidea

have been considered in detail and their phylogenetic importance

indicated.

10. The loss of the base of the radial sector and its l)earing on the

homology of the veins of the wings of the higher Hymenoptera has

been discussed.

11. A classification of the superfamily Tenthredinoidea is given.

The sequence of the families and subfamilies, whether generalized or

specialized, has been determined by a genealogical study of the differ-

ent structural modifications of the wings.

12. Analytical tables are given for separating the families of the

superfamily Tenthredinoidea and of the subfamilies of the family

Tenthredinida?. These tables are based on venational characters alone,

and are examples of the value of such studies as the one given in the

preceding pages.

13. Front and hind wings of all the generalized genera and examples

selected from the numerous other groups are figured and their wing-

veins homologized.

14. All previous classifications have been based on recognition

characters and are therefore likely to be artificial. (Ireat use has

been made of the form of the antenna and claws, modifications that

have arisen independently several times. The foregoing investigation

is only a beginning of what needs to be done. Phylogenetic studies

should be made of all those structural parts that will indicate anything

as to the complete genealog}- of the group. Two such regions are

the mouth parts and the structure of the thorax.
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TABLE FOR SEPARATING THE FAMILIES OF THE TENTHREDINOIDEA.

a. Front wings with the free part of vein Rj present .XYELID^
aa. Front wings with the free part of vein R2 always wanting.

b. Front wings with the base of subcosta present as a distinct vein LYDID^E
bb. Front wings with the base of subcosta wanting, if present, only as a pale indis-

tinct line; the subcosta is represented only by the free part of the vein Scj,

which is like a cross-vein near the apex of the costal area, and even this is

sometimes wanting.

c. Front wings with the radial cross-vein ending in the cell R4, very rarely in

the cell R3; the medio-cubital cross-vein joined to the vein Sc-j-R+M or to

the vein M; if joined to the vein M, the transverse part of the vein M not

more than one-sixth the length of the cross-vein.

d. Front wings with the medio-cubital cross-vein joining media distinctly

beyond the point of separation of radius and media; the cell 1st R1+R2
blunt at apex; the veins surrounding the front margin of the cell M^ in

the form of a semicircle, BLASTICOTOMID^
dd. Front wings with the medio-cubital cross-vein either joined to the vein

Sc+R+M or to the vein M in the angle between radius and media; the

cell 1st Ri f R2 always pointed at apex; the veins surrounding the front

margin of the cell M^ never semicircular but always with prominent

angles before TENTHREDINID.E
cc. Front wings with the radial cross-vein ending in the cell R5, rarely in the cell

R4; and, if so, with the medjp-cubital cross-vein joining media distinctly

beyond the radius and subequal in length to the transverse part of media.

d. Front wings with the transverse part of the vein M^ present.

e. Front wings with the medio-cubital cross-vein subequal in length witli

the transverse part of media; the portion of the radial sector between

the stigma and the anterior end of the radio-medial cross-vein always

distinctly less than the portion between this cross-vein and the posterior

end of the radial cross-vein, or when the radial cross-vein is wanting, less

than the portion between the radio-medial cross-vein and the anterior

end of the free part of the vein R5, resulting in the apex of the cell R
extending but little beyond the base of the cell 1st Rj, or if the radio-

medial cross-vein be wanting, the cell R+R5 extending but little

beyond the apex of the cell 1st Rj.

/. Front wings with the free part of the vein Scj present and situated near

the point of the separation of radius and media; the base of media

. extending longitudinally and separating from radius distinctly before

the anterior end of the medio-cubital cross-vein; the radio-medial

cross-vein, when present, transverse and not appearing as the base of

the radial sector XIPHYDRIID.E

f. Front wings with the free part of the vein Sc^ wanting; the base of

media extending transversely and separating from radius either oppo-

site or beyond the anterior end of the medio-cubital cross-vein; the

radio-medial cross-vein oblique and appearing as the base of the

radial sector.

g. Front wings with the area between costa and the vein Sc+R+M
hardly more than a line; the cell 2d R1+R2 of both wings either

appendiculate or extending to the apex of the wing; the free part

of the vein M^+Cuj joined to the cell 1st A near its base, never

more than twice the length of the free part of the second anal

vein from its base SIRICID^E
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gg. Front wings with the area between costa and the vein Sc^R+M
broad and distinct; the cell 2d R1+R2 of the front wings and cell

Ri+2 of the hind wings never appendiculate, never reaching the ajiex

of the wing, and bluntly rounded at apex; the free part of the vein

M4+CU1 joined to the cell 1st A near its apex, over three times the

length of the free part of the vein 2d A from its base.

MEGALODONTID^
ee. Front wings with the medio-cubital cross-vein joined to media at or near

its point of separation from radius, never less than three and usually

four or five times the length of the transverse part of media; the portion

of the radial sector between the stigma and the anterior end of the

radio-medial cross-vein subequal to or greater, usually greater, than the

portion between this cross-vein and the posterior end of the radial cross-

vein, resulting in the apex of the cell R extending to near the apex of

cell 1st Ri CEPHID^
dd. Front wings w ith the transverse part of the vein ^\.^ wanting. .ORYSSID^E

TABLE FOR 8EPARATIX<i THE SUBFAMILIES OF THE TENTHREDINID.E.

(/. Front wings always with the first ami freciuently with both first and second anal

cells present.

h. Front wings with the second anal cell contracted at middle.

c. Front wings with the free part of the second anal vein present.

(7. Radial cross-vein present.

e. Front wings with the free part of the vein R,, present and the cells R5

and R4 therefore separate.

/. Front wings with the medio-cubital cross-vein and the vein M3+4

parallel Emphytix.e

ff. Front wings with the medio-cubital cross-vein and the vein M3+4

strongly divergent behind Phyllotomix.e

ee. Front wings with the free part of the vein R5 wanting, so that the cells

R5 and R4 are united Dolerin^

dd. Radial cross-vein wanting Lophyrinje

(c. Front wings with the free part of the second anal vein wanting. .Sel.\xdriin^

bh. Front wings with the second anal cell not contracted at middle,

c. Radial cross-vein present.

(/. Front wings with the medio-cubital cross-vein joined to the vein Sc+R+M
at or near the oi'igin of media, its distance from media always less than

one-half the length of the cross-vein.

e. Front wings with the medio-cubital cross-vein and the vein JVI3+4 parallel.

/. Front wings with the base of the third anal vein present and the

second anal cell therefore not combined with the third . . .Lycaotin.e

ff. Front wings with the base of the third anal vein atrophied or at least

in part so that the second and third anal cells are combined.

Blenxocampin.e

e. Front wings with the medio-cubital cross-vein and the vein M3+4 strongly

divergent 1)ehind.

/. Hind wings witli the vein Rg reaching the margin distinctly l)efore the

apex of the wing; the cell Ri+2 pointed at apex and closed.

SCOLIONEURIN^E

ff. Hind wings with the vein R3 reaching the margin at or beyond the

apex of the wing; the cell R1+2 round at apex and open Fenusin^

dd. Front wings with the medio-cubital cross-vein joined to the veinSc+R+M
distant from the origin of media; its distance from media always one-half

or more of the length of the cross-vein.
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e. Front wings with the Vjase of the third anal vein present and the second

anal cell therefore not combined with the third.

/. Front wings with the medio-cubital cross-vein and the vein IMs+i par-

allel, or at least not divergent ])ehind.

g. Front wings with the medio-cnbital cross-vein and the vein M3+1

parallel; media separating from radius at the base of the cell M^;

the radio-medial cross-vein rarely, if ever, wanting; hind wings with

the cell Iln-2 extending to the apex of the wing Tenthredini>'.e

r/g. Front wings with the medic-cubital croas-vein and the vein M3+4

strongly divergent before; media separating from radius at or near

the middle of the cell M^; the radio-medial cross-vein always want-

ing; hind wings with the cell Ri+a ending a considerable distance

before the apex of the wing Cimbicix.e

ff. Front wings with the medio-cubital cross-vein and the vein M3+4

strongly divergent behind Hoplocampin.e

ee. Front wings with the base of the third anal vein atrophied and the

second and third anal cells therefore united Dixeurin.e

cc. Radial cross-vein wanting.

d. Front wings with the third and combined first and second anal veins anas-

tomosed at middle for a short distance, the length of the coalescence

always being less than the length of the second anal cell.

e. Hind wings with the vein Rj reaching the margin before the apex of the

wing; the cell R1+2 pointed at apex and closed Cladiin.e

ee. Hind wings with the vein R3 reaching the margin at the apex of the

wing; the cell R1+2 broad at apex and open Monoctenin^e

dd. Front wings with the third and combined first and second anal veins

anastomosed at middle for a considerable distance, the coalescence being

two or three times the length of the second anal cell or the second anal

cell wanting or combined with the third anal cell.

e. Front wings with the portion of the free part of Mj situated between the

apex of the vein M3+4 and the basal end of the medial cross-vein always

more than one-half, usually subequal, and frequently greater in length

than the free part of the vein M4, causing the cell M^ to appear distinctly

longer longitudinally than transverseh'; the free part of the vein

M^-f Cui perpendicular to the first anal vein, if oblique, inclined toward

the apex of the wing.

/. Front wings with the free part of the vein Sci present.

g. Front wings with the cell R1+2 never appendiculate, closed at apex

and not reaching the apex of the wing Nematin.e

gg. Front wings with the cell R1+2 appendiculate at apex or open, never

closed at the wing margin before the apex of the wing.

HvLOTOMIX.E

f. Front wings with the free part of the vein Scj alwaj's wanting.

Schizocerix.e

ee. Front wings with the portion of the free part of the vein M3 and the

basal end of the medial cross-vein always less than one-half and gener-

ally not more than one-fourth or one-fifth the length of the free part of

the vein M^, causing the cell M^ to appear longer transversely than

longitudinally; the free part of the vein M^-fCui oblique and always

inclined toward the base of the wing Perreyiix.e

au. Front wings always with both the first and second anal cells wanting.

/>. Front wings with the free part of the vein M^+Cui distinctly beyond the pos-

terior end of the medio-cubital cross-vein.

c. Hind wings with the cell Ri+2 distinctly appendiculate.
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d. Hind wings with the free part <if the vein M^ subequal in length with the

free part of the vein Mj Incaliin.e

dd. Hind wing.s with the free part of the vein M^ tliree or four times the length

of the free part of the vein INI;, Lobocerin^

cc. Hind wings with the cell R1+2 never appendicnlate, but open at apex.

d. Front wings with the cell R1+2 not appendicnlate; hind wings with the

portion of the vein Rs+M forming the base of the cell R1+2 transverse.

ACORDULACERIN^E

dd. Front wings with the cell Rn-2 appendicnlate; hind wings with the portion

of the vein Rs-)-M forming the base of the ceil R1+2 longitudinal.

PTERYCiOPHORINJE

hh. Front wings with the free part of the vein M^-fCui interstitial with the medio-

cubital cross-vein, at most not more than the width of the vein beyond th^

cross-vein Pergix^e

LIST OF ABBREVIATIONS.

1st A



652 PROCEEDINGS OF THE NATIONAL MUSEUM. voi.xxix.

Plate XXII.

Fig. 26. Wing of Musca domestica.

27. Wing of Conops affinis.

28. Wing of Midas militaris.

29. Front wing of Nemoura completa.

30. Front wing of Tieniopteryx frigida.

Plate XXIII.

Fig. 31. Wings of Megaxyela major.

32. Wings of Odontoj>hyes avinigrata.

33. Wings of Macroxyela ferruginea

.

Plate XXIV.

Fig. 34. Wings of Manoxyela sp.

35. Wings of Xyela jiilii.

36. Wings of Neurotoma fasciata.

Plate XXV.

Fig. 37. Wings of Lyda erythroceplmla.

38. Wings of Cxnolyda sernidea.

39. Wings of Pamphilius pallimacula

.

Plate XXVI.

Fig. 40. Wings of Itycorsia hieroglyphica.

41. Wings of Badroceros depressus.

42. Wings of Cephaleia abietis.

Plate XXVII.

Fig. 43. Wings of Liolyda frontalis.

44. Wings of Blasticotoma filiceti.

45. Wings of Lophyrus sp.

Plate XXVIII.

Fig. 46. Wings of Emphytus balteatus.

47. Wings of Eriocampa ovata.

48. Wings of Pscudosiobla excavata.

Plate XXIX.

Fig. 49. Wings of Dolerus thomsoni.

50. Wings of Stromboceros signanus.

51. Wings of St rongylogaster cingulatus.

Plate XXX.

Fig. 52. Wings of Eriocampoides xthiops female.

53. Wings of Eriocampoides varipes male.

54. Wings of Phyllotoiyia vagans.
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Plate XXXI.

Fig. 55. Wings of Lycaola sodalis.

56. Wings of Tenthredo fwa.
57. Wings of Macroph)/(i alhirincfo.

Pl.\te XXXII.

Fig. 58. Wings of Pachyprotasia rapn\

59. Wings of Tru-hiosoma hicorum

60. Wings of Clarellaria aineri7ia\

Plate XXXIII.

Fig. 61. Wings of Hoplocampa ferruyinea.

62. Wings of Hemichroa americana.

63. Wings of Dlneura geeri.

Plate XXXIV.

Fig. 64. Wings of Mesoneura ojxtca.

65. Wings of Pseudodineiira hepatiai'.

66. Wings of Cladlus pectimconm.

Plate XXXV.

Fic;. 67. Wings of Monoctemis juniperi.

68. Wings of Pteronus pavidus.

69. Wings of Peridista melanocephaht.

Plate XXXVI.

Fig. 70. Wings of Rliadinocerxa rellteri.

71. Wings of Phymaincera aterrima.

72. Wings of Blennocampa aJtermpe>f.

Plate XXXVII.

Fig. 73. Wings of Kalhsysphlnga dohrnii.

74. Wings of Fenum pygmxa.

75. Wings of Scolioneura betuleti.

Plate XXXVIII.

Fig. 76. Wings of Hylotoma virescens.

77. Wings of PacJiylota andouhm.

78. Wings of Labidarge dibapha.

Plate XXXIX.

Fig. 79. Wings of Dielocerns formosiis.

80. Wings of Perreyia vitellina.

81. Wings of Ptevygophorus cinctus.

Plate XL.

Fig. 82. Wings of Loboceras frater.

83. Wings of Acordnlecera sp.

84. Wings of Perga sp.
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Plate XLI.

Fig. 85. Wings of Xlphydria maculata.

86. Wings of Puururus cyaneiis.

87. Wings of Sirex californicus.

Plate XLII

Fig. 88. AVings of Sircr albicornis.

89. Wings of Xeris spectrum.

90. Wings of Teredon latitarsis.

91. Wings of Tremex columba.

Plate XLIII.

Fig. 92. Wings of Megalodontes .•^pissicornis.

93. Wings of Janus integer.

94. Wings of Janus abbreviatus.

Plate XLIV.

F^. 95. Wings of Macrocephus satyrus.

96. Wings of Cephus pygmmis.

97. Wings of Oryssus abietinus.
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Se ^,

^2^Lsf A'^^^^^'^'y
'

>/, ^^1

23

C»^^\.st A 0^ M^ ^2 '

^

24

25

Wings of Pantarbes, Erax, Tabanus, Scenopinus, and Rhamphomyia.

For explanation of plate see page 651.
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Wings of Musca, Conops, Midas, Nemoura, and T>eniopteryx.

For explanation of plate see page 652.
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sr. n,

+5+^.

i?..5+^l

^4+5 + ^1

Wings of Meqaxyela, Odontophyes, and Macroxyela.

For explanation of plate see page 652.
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R.+^+M,

^- '+Jf,

4 + 5 +M,

WiNQS OF Manoxyela, Xyela, and Neurotoma

For explanation of plate see page 652.
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^4+5 +M,

vM,

R^+5+M,

Wings of Lyda, C/enolyda, and Pamphilius.

For explanation of plate see page 652.



I



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXIX PL. XXVI

K R.

t. B+M

+M.

Wings of Itycorsia, Bactroceros, and Cephaleia.

For explanation of plate see page 652.
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4+5 +Mj

•«+5 +Jf,

WiNQS OF LlOLYDA, BLASTICOTOMA, AND LOPHYRUS.

For explanation of plate see page 652.
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Ti:.SC.SCz R,

^4+5 +i/;

SdA

Wings of Emphytus, Eriocampa, and Pseudosiobla.

For explanation of plate see page 652.
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Sc, H.

^4+5+Jf,

Wings of Dolerus, Stromboceros, and Strongylogaster.

For explanation of plate see pAge 652.
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^4+5+^/.

R^.^^M,

Wings of Eriocampoides and Phyllotoma.

For explanation of plate see page 652.
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?^2 H,

Ra+5+M,

Wings of Lycaota, Tenthredo, and Macrophya.

For explanation of plate see page 653.
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+J/

K+5+M,

K+5 +M,

Wings of Pachyprotasis, Trichiosoma, and Clavellaria.

For explanation of plate see page 653.
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A+5+J>f.

^4+5 +M,

Wings of Hoplocampa, Hemichroa. and Dineura.

For explanation of plate see page 653.
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ji,M^

n^^^^M.

Wings of Mesoneura, Pseudodineura, and Cladius.

For explanation of plate see page 653.
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R.^.+M,

R...+M,

R.^.+M,

Wings of Monoctenus, Pteronus, and Periclista.

For explanation of plate see page 653.
.
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R.^^^M^

Wings of Rhadinocer/ea, Phymatocera, and Blennocampa.

For explanation of plate see page 653.
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31,

Wings of Kaliosysphinga, Fenusa, and Scolioneura.

For explanation of plate see page 653.
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Wings of Hylotoma, Pachylota, and Labidarge.

For explanation of plate see page 653.
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^4+5 +31^

Wings of Dielocerus, Perreyia, and Pterygophorus.

For explanation of plate see page 653.
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^44.5+^/.

Ut^

^44.5 +i/;

Wings of Loboceras, Acordulecera, and Perga.

For explanation of plate see page 653.
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Wings of Xiphydria, Paururus, and Sirex.

For explanation of plate see page 654.
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fl SCrR+^L

R.^^+M,

+M.

M,

Wings of Sirex, Xeris, Teredon, and Tremex.

For explanation of plate see page 654.
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C Sc+B^

M^ ^4+5 +M.

Wings of Megalodontes and Janus.

For explanation of plate see page 654.
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r+f^cB^^

r7i?4+5+^.

A+5+^,

^4+5 +M,

Wings of Macrocephus, Cephus, and Oryssus.

For EXPLANATrON OF PLATE SEE PAGE 654.





A NEW BLATTOII) FRO.M PHE CRETACJEOUS FORMATION
OF NORTH AMERICA."

By Anton Handlirsch,

Adjunct Camtor of the JIoi/kI LiipcrUil Xataral Hifitori/ }fnxnnii, Vieinia, AuKtria.

During the suinnicr of 19<»3, while luembers of the U. S. Geoloo-ical

Surve}' were investioating the-Iudith River beds of the Upper Ore-

taceous of Montana, the following very interesting l)lattoid was

diseovered:

STANTONIA, nev\^ genus.

STANTONIA CRETACEA, new species.

I)esci'ij)tion.—Front wing 2!» nun. long, nearly elliptical, and three

and one-third times as long as wide. Costal area reduced, reacliing

two-fifths the length of the wing, and without distinct veins, lanc(»t

shaped. Radius extending in an almost straight course to the tip of

the wing and with its eight more or less compound branches, which

STANTONIA CRETACEA.

are directed oblicjuely forward, taking up nearly half the surface of

the wing. Parallel with the radius runs a second principal vein, from

Avhich three simple and two compound branches are sent otf liackward,

part striking the apical bordei- and part the iimer margin. I am not

in a position to determine whether these veins pertain to the media

a Translated from the German byLucy Peck Bush, lihmriau and assistant, geo-

logical department, Yale rniversity ^Insenm.

Proceedings U. S. National Museum, Vol. XXIX— No. 1439.
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and the cubitus or oiil,y to tho latter; still it seems to me the most

probable that the tirst four veiiilets belong to the media and the last

six to the cubitus. Or, is it possible that the media has entirely disap-

peared? The anal area is long- and narrow, three and one-half times

as long as high, and occupies almost two-tifths the length of the wing;

its veins run parallel with the posterior margin, and nearly all end on

the suture. The veins are remarkably stout. 1 was not able to dis

tinguish accessory or cross veins.

This highly specialized blattoid form is the lirst that has been found

in the Cretaceous formation, and may well be regarded as the type of

a distinct family.

Ilolotype.—Cat. No. 85389, U.S.N.M.

Locality.—The genus is named in honor of Dr. T. W. Stanton, of

the U. S. Geological Survey, who collected the type spechnen in the

Judith River beds of the Upper Cretaceous, at Willow Creek, Mon-

tana, where it was found associated with the fossil plants described l)y

Dr. r. H, Knowlton in Bulletin No. 257 of the U. S. Geological Survey.

I



ON SOME BATS OF THE GENUS RIIINOLOPIIUS, COL-
LECTED BY DR. W. L. ABBOTT IN THE ISLANDS OF
NIAS AND ENCIANO.

By Knud Andersen.

The authorities of the United States National Museum have intrusted

me with the identitication of a series of Horseshoe Bats latel}" collected

hy Dr. W. L. A]>bott in Sumatra, Nias, and Engano. The present

paper deals with the Rlmutlophl onl3^ The Ilij'jx'x'd'rl will l)c

worked out tog-ether with the British ^Nluseuu] material of that genus.

RHINOLOPHUS CIRCE, new species.

])!(i</)H>s!s.—Closely related to Jih. .sunnitf<nnis,"- hut smaller. Fore-

arm -l:.").2—iJt mm.
Renud'hs.—Horseshoe, sella, connecting process, lanc^et, and ears as

in I\Ji. xiniiotra/inx^ hut forearm, metacarpals, and phalanges shorter.

The sul)j()ined table of measurements'' shows the details.

Skull of the RJi. simiatranns pattern, but on the whole slightly

more slenderly l)uilt. Dentition as in the Sumatra representative: p.,

external to the tooth-row; p., and p^ generally in contact, sometimes

slightly separated; p""' in I'ow.

Ti/pr.—Male adult (in alcohol, originally in formalin). Nias. Col-

lected by Dr. W. L. Abbott (no. -toOi). Cat. No. 14i;3-l-;3, U.S.N.M.
Spcdinen.s craiiuiicd.—Eight ((i male adults, 2 female adults), all

from the type locality. Skiills of 4 specimens.

RHINOLOPHUS CALYPSO K. Andersen.

The species was based on two examples collected in Engano b}- Dr.

E. Modigliani, and preserved in the British Museum.'' The tine series

(2 male adults, -t female adults, Nov. 17, 1904,) obtained on the same

"Knud Andersen, Proo. Zool. Soe. London, 1905, II, pp. 13;?-134 (f)ct. 17, 1905).

''For explanation of measurements see Ann. Mas. Nat- Hist. (7\ XVI, p. 248,

footnote (August, 1905).

''Knud Andersen, Proc. Zool. Soc. London, 1905, J I, pj). IMl-KSn, ]il. iv, tigs. 19 a,

b, c (Oct. 17, 1905).

Proceedings U. S. National Museum, Vol. XXIX—No. 1440.
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island by Doctor Abbott continn the orioinjil diagnosis and description,

and enables me to point out, with more conhdcncc, the distinguishing-

characters of the species. Rh. calypso ditl'ers from liJi. ^umatranm

chiefly in the following respects: The horseshoe is broader, 9.6-10.2

mm. (in Kuinatra'nus 8.:2-8.3); the sella broader, at base 2.7 (in sw/m-

traniis 2), immediately above the expansion 2.2 (in HuiJiafrmiuH 1.8);

the ears larger.

In one example p^ is almost quite in row, an individual variation

(or, if preferred, reversion to a more primitive stage) which I hith-

erto had not seen in this species or its closest allies {sainatranas^

acuminatus)^ but which certainly was to be expected; in all other

individuals examined this small tooth is external to the row.

RHINOLOPHUS TRIFOLIATUS NIASENSIS, new subspecies.

Diagnosis.—Similar to the typical RJi. frlfolkdus^ ])ut with longer

tail.

Reriuirl's.— In l-t specimens of Rli. trifoHatus^ from Lower Siam,

the Mala}' Peninsula, Sumatra, and X. Borneo, the length of the tai'l

varies between 29. P> and 36 mm.; in the oidy Nias specimen obtained

by Doctor Abbott it measures 40 mm. In other respects, cranial,

dental, and external, the Nias form is indistinguishable from the

typical form of Rh. trlfoliatus.

Type.—Female adult (in alcoliol, originally in formalin). Nias,

March 15, 1905. Collected by Dr. W. L. Abbott (no. 4088). Cat.

No. 1413.50. U.S.N.M.
(GENERAL REMARKS.

From Sumatra the following species of RJiiaolopJnis arc known to

me: Rh. affinls superans^ Rh. sumatrajius, RJi. trlfollafas ti/pfcus.

From Nias.

—

Rh. clrce, R/t. frifol'iatns nMsensls.

From Engano.

—

Rh. calypso.

RJi. svij/atrant/s.^ R/i. circc, and Rh. calypso.^ together with Rh. acu-

vihiati/s (Java) and Rh. acwawatas avda.r (Lombok). form a small,

well defined section of the Rh. lepidus group. As will be observed

from the above, the Nias and Engano representatives of this section

are specifically different from the Sumatra representative, and also

specifically different mter se. The only other RhinoI<>p)has as yet

recorded from these small islands {Rh. t. niasensis) is so exceedingly

like the typical trifolhdns that, for the present at least, I do not think

it advisa1)le to separate it as a distinct ''species;'' the small difference

in the length of the tail pointed out above may ultimately prove to be

indicative of an average difference only. But the total result, that the

three RhJnohpltl as yet known from Nias and Engano are either spe-

cifically or subspecifically different from the Sumatra species, is worth

noticing. •
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Meamrements.

Part.

Ear:
Length
Greatest breadth .

Breadth of horseshoe.
Forearm
Third metacari)al
III'

Ill-'

Fourtli metacarpal . .

.

IV'
IV-^

Fifth metacarpalV
V2
Tail
Lower leg
Foot
Skull:

Total length
Mastoid width
Width of brain case. .

.

Zygomatic width
Width of nasal swell-
ings

Mandible, length
Upper teetli

Lower teeth

Rh. sumatranus.

2 specimens,
1 .skull.

Mini-
mum.

18.7
14.3
S.2

51

35.

2

15.2
20
37.2
11

13
37. 5

12.2
13.7
25.2
22.5
10.8

Maxi-
mum.

mm.
19
14.3
8.3

51.2
36. S

10.3
21

38
11.7
13. (!

38.3
12.7
14.0
26.5
22. 5
11

Hh. Circe.

G.2
15.8
8.8
9.5

8 specimens
4 skulls.

Mini-
mum.

m>ii.

16.7
14

8

45.

2

32
13
17.5
32. 5

8.7
11

33
10

11.7
21. 5
10. 7

10.2

20. 2

10
8 8
10.0

5.7
14.

8.1
8.8

Maxi-
mum.

m 111

.

19

15
8.5

49
34.

2

14. .s

19.3
35. 8

10.2
12
Ab. 8

11.2
12 8

24
22
11.5

21.7
10.2
9.1

11

6
15.2
8.6
9.2

Rh. calypso.

8 specimens,
5 .skulls.

Mini-
mum.

mm.
19
10

9.6
49
35
13.8
18.2
36
9.3
12.2
30.2
10.8
11.7
23
20.6
10 3

20.9
9 9
8.8
10.9

6.2
14.8
8.4

9

Maxi-
mum.

mm.
21.5
17.2
10.2
52. 8
38.3
15. 8

21.5
39.3
10.8
13.8
39.

3

11.8
14
26. 5
23.2
11.5

10.7
9.7
11.7

6.9
16
8.9
9.8

Rh. trifoUatus.

forma typica.
16 specimens,

12 skulls.

Mini-
I

Maxi-
mum,

j
mum.

mm.
22
17
10.5
47
30.5
17.8
25
35.5
10.5
14 8

37
11

15
29 3

23. 2

11.8

22.6
10.7
9.5
11.4

6.1
15.7
8 7

9 2

mm

.

26
19.2

37
22. 3

sI'

42
13

20
43.8
13 7

19 7

36
27. 8

14. 5

24 9

11.6
10 3

12 7

6 5

17.6
9.7
10.3

niasen-
sts.

Ft'inale
adult
type.

mm.
24
17.5
11.7
52.

2

35.

7

20.

8

28.

8

40
13.1
18

41.2
13.8
18.8
40
27. 2

VS. 2

10.3
9.7
11.8

10

8.8
9.3





REVISION OF AMERK^'VN PALEOZOIC INSECTS."

By Anton IIandliksch.

Adjund Curator of the Roiial Itjt/>rrl((/ Xdlitnil Ifislorii Museum, VIrnna, Austria.

INTRODUCTION.

During- many 3'ears the late Mr. K. D. Lacoe, of Pittston, Penn-

83'lvania, was an ardent collector of plants and insects, lentil recently

hut one locality in the United States yielded specimens of Paleozoic

insects in numbers sufficient to warrant collectors to look for these

rarest of fossils. This locality is along Mazon Creek, in (Irundy

County, Illinois, where the nodules have weathered out of the Upper
Carboniferous shales. Mr. Daniels tells the present writer that about

one insect is found to every 1,000 concretions, and were it not for the

splendid plants and the rare invertebrates found inside the other 990

nodules no collectmg- at all could l)e done. For many years Mr.

Lacoe otl'ered a premium for every nodule containing an insect, arach-

nid, or myriapod, and eventually he was enabled to assemble To insect-

bearing- concretions. These were partially described by Prof. S. H.

Scudder, and now all of them have been studied by Prof. Anton

Handlirsch.

In the plant-bearing- beds of the anthracite and l)itumiiious regions

Mr. Lacoe occasionally secured a single insect wing, and when the

tinds became sufficient to warrant digging for them he would specially

detail a collector to examine the shales of a given locality. Rarely

did such work 3'ield more than a few insect wings each dav, l>ut after

long perseverance about 62.5 specimens were collected.

With the greatest generosity all this material was presented by Mr.

Lacoe during his lifetime to the V. S. National Museum, on condition

that the collection should be made accessible to paleontologists and that

he 1)6 allowed to add further material from time to time. Unfortu-

nateh' for science, he lived luit a few months after making this splen-

did gift, and it will probably be a long while before another person so

generous, large-hearted, and tinancially equipped will give of his time

and talents so abundantly for the furtherance of this branch of pale-

ontology.

"Translated from the German by Lucy Peck P>nph, libraiian ami assistant, jjenlocj-

ical department, Yale University Museum.

Proceedings U. S. National Museum, Vol. XXIX— No. 1441.
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Ovvino- to the laro-o collections of Carboniferous fossil plants made
for the r. S. (leoioo-jcal Survey, chit'liy l»y Mi'. Daxid M'hite, a miin-

l)er of other specimens of insects have been secured: these are also

included in the present work.

As continued ilhiess and other causes ha\'e prevented Dr. Samuel II.

Scuddcn- from making- a complete study of the Lacoe collection of

Paloczoic insects, the writer often expressed the hope that some one

might he found to investigate this very interesting- material. l»ut as no

one of the American entomologists working in recent forms could be

induced to make a stud}- of these fossils, he despaired of ever getting

an expert and competent hand to monograph the collection.

The material thus lay in obscurity for a few 3"ears, when Professor

Handlirsch, of the Royal Imperial Museum of Austria, requested the

loan of certain of Scudder's type specimens. A rule of the U. S.

National Museum forbids the loan of ''types" from Washington, but

after the full scope of Doctor Handlirsch's work became known the

authorities made an exception in this case to that wise ruling, and

asked to l)e allowed to lend all the Paleozoic insect material in the

National Museum for incorporation in the Monograph of Paleozoic

Insects by Professor Handlirsch. The entire collection was therefore

sent to him in the sunmier of 1902.

Mr. L. E. I^aniels, formerly of Morris, Illinois, now of Laporte,

Indiana, was also for many years engaged in making a collection of

the forms found in the nodules of Mazon Creek, and this he will

eventually present to the National Museum. With a liberality second

onh' to that of the late Mr. Lacoe, Mr. Daniels likewise consented to

loan his insect material for the work in (pu^stion. The collection

includes 10 nodules.

Hence, the majority of American Paleozoic insects have been studied

by Professor Handlirsch. Only one other large collection, that assem-

bled b}^ the late Prof. O. C. Marsh, and now the propert}" of Yale

University Museum, has not been seen )>v him. This collection, also,

would have been sent to Professor Handlirsch had it not been in the

hands of Dr. E. H. Sellards. whose studies are not yet completed.

The paleontolog}^ of America has thus been greatl}^ benetited. The
work of Professor Handlirsch indicates plainly that his genera and

species are more finely drawn than those of the Americans, but this is

due in part to the larger collections at his disposal and the mono-

graphic nature of his w^ork. It will be also noted that his arrange-

ment of the genera into families, and the lines of descent, are often at

variance with those of Doctor Scudder.

The U. S. National Museum is deeply indebted to Prof. Anton

Handlirsch and to the authorities of the Koyal Imperial Museum at

Vienna for this \'ery valuable work.

Charles Schictiert.

I
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REVISION OF AMERICAN PALEOZOIC INSECTS.

Tliroui^li the lono-c-ontimuHl iictivit}' of Dr. S. H. Scudder a gvoiit

tuiiui)('r of forms of fossil insects from the American Paleozoic rocks

ha\ (' hecomc kn<nvn to us, and interest in this branch of palec^ntolouv

lias thus ])0(?\\ widely increased. As a result, new collections of these

organisms, which have furnished valuable material for study, have

been secured from many sources. A laru'e share of these new speci-

mens is in the possession of the U. S. National Museum, and to me
has been intrusted the working up of this collection. This unusual

privilege has placinl me under the greatest obligations, since without

the investigation of this valuable material it would have been hardly

possible to complete in a satisfactory manner my general studies on the

paleontology and phylogeny of insects.

Several ^ears of research have furnished me proof that Scudder's

classification required a thorough revision, because his groups include

maiidy quite heterogeneous elements and morphologically are not

founded on sufficiently broad lines. Hence, the paleontology of

ins(M'ts, in a wider sense, could not be previously employed in phylo-

genetic conclusions.

If I have now succeeded in rightly interpreting various errors, and

have obtained a more exact description of forms and a sharper delim-

itation of groups, I am indebted not only to the abundance and rich-

ness of the existing European and American material, but especially

to the progress which has been recently made in the domain of insect

morphology, and particularly to the fundamental investigations of

Comstock and Needham on the venation of the wings of insects. As
a result of these studi(\s, the establishment of homologies seems to be

divested of its greatest difficulties.

I can not close this introduction without acknowledging my deepest

obligations to the administration of the U. 8. National Museum, as well

as to Prof. Charles Schuchert, now of Yale University Museum, but

formerly assistant curator, division of stratigraphic paleontology in

the National Museum, and to Messrs. David White and L. E. Daniels,

not onlv for the magnilicent collections ])laced at my disposal, but

also for valuable aid and advice.

Mr. David White has had the kindness to prepare the following-

comprehensive statement of the geological relations of the American
Paleozoic, as far as the insect-bearing deposits are concerned. \\\t\\

these data at hand, the relative age of individual forms can now be

much more accurately determined and compared with European
discoveries.
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GEOLOGICAL POSITION OF THE PRINCIPAL INSECT-BEARING
LOCALITIES OF THE AMERICAN PALEOZOIC.

The American spei-iiuens of Paleozoic insect.s have been generally

hroiig-ht to lio-ht in tiie search for fossil plants, and accordinoly they

are o-eolog'ically referred to more or less well-known plant beds.

Exceptions are those from the shales above the Ames (Crinoidal) lime-

stone at Richmond and Steubenville, Ohio. It must be remembered
that for stratigraphical or areal purposes various formations have

been recognized in more or less distant areas of the American coal

fields, and the exact interequivalence of these has in many cases not

yet been ascertained. The anthracite coal fields also have a strati^

graphical nomenclature for the most part different from that in use

in the bituminous regions, the subdivisions being largely according

to the grouping of the coal beds or "veins."" which in the Northern

Anthracite field (Pennsylvania) are lettered from the base upward.

In the following list the geological foriuation and horizon or stage,

so far as the latter has been determined by paleobotanical or strati-

graphical correlations, will be given in connection with the designa-

tion of each locality. In a number of instances a locality has been

cited in various papers in different terms, which have sometimes been

erroneously interpreted to mean distinct places. Such cases wi^l be

pointed out below:

1. Near Altamont No. 1 Colliery, anthracite region, Pennsylvania. Lower Potts-

ville; Lower Lykens group. Waidenburg-Ostrauer. ( = "Lower Lykens of

Pottsville, Altamont Colliery, Pennsylvania.")

2. Boston mine, near Pittston, Pennsylvania. Near top of Pottsville series; L^pper

Transition group. Lower Westj^ihaiian. ( = " Lowest productive c. m.,

Boston mine near Pittston, Pennsylvania.") ( = "Roof shales of coal C,

Boston mine.") (
= "Upper Coal Measures (coal C) Boston mine.")

3. Butler mine, near Pittston, Pennsylvania. Anthracite series; Pittston or E coal.

Lower Stephanian. This coal lies paleobotanicalh^ in or hear the Freeport

stage of the Allegheny formation of the bituminous coal fields oi Pennsylvania.

(= " Pittston coal in the Butler mine at Pittston, Pennsylvania.")

4. Campbell's Ledge, near Pittston, Pennsylvania. Near top of Pottsville; Upper

Transition group. Lowest Westphalian. (= " Interconglomerate of Mill-

stone Grit of Campbell's Ledge, Pittston, Pennsylvania.") ( = " Intercon-

glomerate Upper Coal Measures, Campbell's Ledge, Pittston, Pennsj'l-

vania.") ( = " Upper Coal Measures, Upper Campbell's Ledge, Pittston,

Pennsylvania.")

5. Cannelton, Pennsylvania. Allegheny formation; Kittanning group; roof of the

Middle Kittanning coal. Westphalian. ( = " Bituminous coal shale of the

Lowest Productive Coal Measures, Cannelton, Pennsylvania.")

6. Cassville, West Virginia. Dunkard formation; parting in the Waynesburg coal.

Probably Autunian.

Note.—The main body of the Waynesburg coal bed forms the topmost

stratum of the Monongahela formation. But, for convenience in

grouiiing, the richly phmt-bearing shale parting in the upper part of

the coal was placeil, with the toj) shale and sandstone, in the base of
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the Dunkard fonnatiou. Tlu' foniiatioii ( l>uiikai-il ) was retVrriMl, in

1S80, l)y ProfesHors Foiitaiiic and I. ('. White, to the IVrniian. This

reference has been dou))ted by most American geolojiists. Recently,

however, additional plant evidence has been obtained to show that

the beds above the Washington coal, 175 feet above the Waynesburg
coal, are clearly Lower Rothliegende (cf. Cnsele:r); and it is not

impossible that the Rothliegende boundary may, on the acquisition

of further paleontological material, 1)6 shown to lie miquestionably

below the Waynes])urg coal. (=" Lower Permian Cass ville. West
Virginia, Waynesburg coal."

)

7. Clendennin, West Virginia. Charleston sandstone formation. The plant bed

furnishing the insect remains is probably nearly of the age of the Kittanning

group in the Allegheny formation in Pennsjdvania. W^estphalian.

8. Drake Tunnel, (;)ld Forge, Pennsylvania. Antliracite series; Marcy or I) coal.

This bed proba])ly falls in the stage of the Kittanning group of the Allegheny

formation of the bituminous regions. Westphalian. (= " Middle Coal

Measures (Marcy or D) Drake Tunnel, Old Forge, Pennsylvania.")

9. Empire mhie, Wilkes-Barre, Pennsylvania. Anthracite series; E coal. Referable

to Freeport group of the Allegheny formation in the bituminous regions.

Stephanian.

10. Fishing Creek Gap in Sharp Mountain, Pennsylvania. Anthracite series; lower

part; horizon undetermined. Stephanian ?

11. Frog Bayou, Arkansas. Upper Coal-bearing Division. Probably included in

the Allegheny stage of Pennsylvania. Westphalian ?

12. Gibson Fork, near Decota, West Virginia. Upper Pottsville; Lower Kanawha
series. Probably near stage of the Sharon group in Ohio and Pennsylvania.

Westphalian.

i;{. Lawrence, Kansas. Upi)er Coal Measures; Le Roy (Lawrence) shales; regarded

as near or at the stage of the Conemaugh formation, or possibly as old as the

Freeport group of the Allegheny formation. Stephanian.

14. Lemon's Coal Mine, near Fayetteville, Washington County, Arkansas. .Middle

Pottsville; Lower Coal-bearing shale. Referable to the Sewanee (Sew ell)

stage, in the Appalachian trough. Waldenburg-Ostrauer.

15. Lorberry Gap, in Sharji Mountain, near Tremont, Pennsylvania. Anthracite

series; stage undetermined. Stephanian ? ( = "Buck Mountain coal, Lor-

berry Gap, T;orberry, Pennsylvania.")

16. Switchback, near Pittston, Pennsylvania. Anthracite series; D'.'coal. Belongs

to Allegheny stage in bituminous regions. Westphalian.

17. Port Griffith, Pennsylvania. Anthracite series; E coal. Freeport stage of the

Allegheny formation in the bituminous regions. Stephanian.

18. Pottsville, Pennsylvania. Anthracite series; stage unknown. Westphalian ?

19. Scranton, Pennsylvania. Uppermost Pottsville; Dunmore coal No. 2. Refer-

able to Mercer stage of Allegheny formation. Westphalian.

20. Tallmadge, Ohio. Upper Pottsville; Sharon shales. Lower W^estphalian.

( = " Lowest coal bed, Tallmadge, Ohio.")

21. Near Tremont, Pennsylvania. Pottsville; Lykens series; stage unknown. Wal-

denburg-Ostrauer ? ( = " Lykens Coal Measures, Tremont, Pennsylvania.")

22. Tremont, Pennsylvania. Anthracite series; Mammoth coal. Probably in Free-

port stage of Allegheny formation of bituminous regions. Lower Stephanian?

23. Tremont, Pennsylvania. Anthrat'ite series; Buck Mountain coal. Clarion stage

of Allegheny formation of bituminous regions. W^estphalian.

24. Yatesville, Pennsylvania. Anthracite series; Dcoal. Referable to the Fi-eeport

stage of the Allegheny formation in the bituminous region. Stephanian.
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25. Wills C'reek, near Kiclunond, Ohio. CoiuMnaui;h foriiiatioii; shak'S above the

Ames limestone. Stephanian. (= "Lower Barren Coal Measuren, Wills

Creek.")

2(). Wills Creek, near Sten)>enville, Ohio. Conemangh formation; shales above the

Ames limestone. Stephanian.

Note.—These shales are abont 600 feet below the plant and insect bed at

Cassville, West Virginia (No. 6 above).

27. Pratt Mines, near Birmingham, Alabama. Middle PottsviMe; Pratt gronp; prob-

ably Sewell stage. Waldenburg-Ostraner. ( = "Coal Measures, Pratt ^Nlines,

Birmingham, Alabama.")

28. Cordova, Alabama. Middle (?) Pottsville; Mary Lee group; Upper (^linni-

mont ? stage. Waldenburg-Ostrauer.

29. Coalburg, Alabama. Middle Pottsville; Pratt group; probaMy Sewell stage.

Waldenburg-Ostrauer. ( = "Lower Coal Measures, Coalburg, near Birming-

ham, Alabama.")

80. Mazon Creek, near Morris, Illinois. Pennsyivanian; Kittanning ? (Allegheny)

stage. Highest Westphalian or low Stephanian. (="" Lowest Productive

Coal Measures, Mazon Creek, Illinois.")

31. Colchester, Illinois. Pennsyivanian; Kittanning ? (Allegheny) stage. Highest

Westphalian or low Stephanian.

32. Braidwood, Illinois. Pennsyivanian; Conemaugh ? stage. Stephanian.

33. Danville, Illinois. Pennsyivanian Conemaugh (or Freeport? ) stage. Stephanian.

34. Little Vermilion River, Vermilion County, Illinois. Pennsyivanian; AUegheny ?

stage. Westphalian ?

35. 170 feet above the base of the Upper Coal Measures, near Kansas City, Missouri.

Chanute shales; Conemaugh ? stage; Lower Stephanian. ( = "LTpper Coal

Measures, Kansas City, Missouri.")

36. Clinton, Missouri. Cherokee shales; Kittanning (Allegheny) stage. Westphalian.

(= '-'Very lowest Productive Coal Measures, Clinton, Missouri.")

37. Gilkerson Ford, Henry County, Missouri. Cherokee shales; Kittanning (Alle-

gheny) stage. Westphalian. ( = "Lowest Coal Measures, Gilkerson Ford,

Clinton, Missouri.")

38. Near French Lick, Indiana. Middle Pottsville; Manstield formation; Ciuinni-

mont ? stage. Waldenburg-Ostrauer. ( ="Car})oniferous. Orange County,

Indiana.")

39. Braxton Quarry, near French Lick, Indiana. Middle Pottsville; Manstield for-

mation; Quinnimont ? stage. Waldenburg-Ostrauer. Probably same locality

as 38. Paolia retusta.

40. Pawtucket, Rhode Island. Pennsyivanian; Ten-mile series; probably Allegheny

or Conemaugh stage. Stephanian ? ( = " Lower ? Productive Coal Measures,

Pawtucket, Rhode Island.") (
= "Coal Measures, Pawtucket, Rhode Island.")

41. Silver Spring, East Providence, Rhode Island. Pennsyivanian; Ten-mile series;

Allegheny or Conemaugh stage. Stephanian ? ( = " Lowest (?) Productive

Coal Measures, Silver Spring, East Providence, Rhode Island.")

42. East Providence, Rhode Island. Pennsyivanian; Ten-mile series; Allegheny or

Conemaugh stage. Stephanian ?

43. Fenners Ledge, Cranston, Khode Island. Pennsyivanian; near base of section;

stage unknown. Westphalian ? ( = " Lower (?) Productive Coal Measures,

Fenners Ledge, Cranston, Rhode Island.")

44. Cranston, Rhode Island. Pennsyivanian; near base of section; stage unknown.

Westphalian ?

45. Bristol, Rhode Island. Pennsyivanian; probably Allegheny or Conemaugh

stage. Stephanian ? ( = " Lowest Productive Coal Measures, Bristol, Rhode
Island.")

Il
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46. Fairplay, Colorado. Perino-Carboiiiferoui^.

Tlie \Ac\nt and in.sect beds at Fairplay, referred by Doctor Sciidder to the

Triay, and by Lesqnereux to the Permian, can, on the evidence of the plants,

not be regarded as later than Permian, if indeed tliey are above the highest

Coal [Measnres. Autunian ?

47. Sydney, Cape Breton. Middle Coal formation; AWegheny stage ? Upper
Westphalian ? ( = "Yery lowest Productive Coal Measures, Sydney, Cape
Breton.")

4S. Main Coal, East River, Pictou, Xova Scotia. Pennsylvanian; Stephanian ?

49. St. John, New Brunswii'k. Little River group (Devonian ? ?).

These plant l)eds were referred by Sir William Dawson to the Middle Devo-

nian and are regarded as of that age by most Canadian geologists, the stratig-

raphy of the beds being interpreted as conclusively indicating such a reference.

On the evidence of the fossil plants entirely, they ai-e i-(jnsidered by Mr. R.

Kidston and myself as certainly Carl)oniferous, and probably of Lower Coal

Measures (of Great Britain) or Pottsville (in America) age.

The general geological and age relations of the insectiferoiis beds,

,so far as these relations have been correlative I y ascertained, are shown
in the following table, in which the respective localities, when admit-

ting of approximate coi-rehition, are designated by numbers. (Excep-

tions are Nos. 10, 15, 18, 40-42, 46, 48, 4i».)

David White.
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SYSTEMATIC REVIEW OF THE INSECTS AT PRESENT KNOWN
FROM THE AMERICAN PALEOZOIC.

The foUowino- paye.s contain an abridoed characterization of the

orders and families into which American Paleozoic insects are divided;

further, an enumeration of all forms previously made known, with

amended names and localities, as well as the descriptions of 137 new
species from the collection of the U. S. National Museum and that

of Mr. L. E. Daniels. In the treatment of the species already known,
I have confined myself strictly to necessary critical observations

and important references to literature. For detailed descriptions

and figures of these species the reader is referred to my larger work,

that will shortly appear; but for citations, to Scudder's catalogue.

The figures of the new species have all ))een prepared by myself with

the aid of the camera lucida; hence are claimed to be accurate. All

reconstructions have been completed chiefly in stippled lines only,

})cr])lexing details of the matrix, Haws, and other things not pertinent

to the fossil being omitted. In the description of the neuration of

the wing I have made use of the terminolog}- proposed by Comstock

and Needham merely for the principal veins (C— costa, Sc= subcosta,

R= i"adius, Rs= radial sector, M= media, Cu= cubitus, A= anal), the

homologies of which I have been able to determine in all recent and

fossil insects. On the other hand, the branches of the main veins

and the cross veins I have not been able to homologize; the numbers
adopted, therefore, are of value only for the species concerned and

have no higher morphological significance.

My views on the system of recent insects have been already set forth

in the publications of the Royal Imperial Academy of Vienna and in

the Zoologischer Anzeiger (1904).

Class PTER^^GOaENE^^ (13iaiier)
Etaiidlirscli.

Order PAL^^ODICTYOPTERA Goldenberg.

Generallv slenderly l)uilt insects, with 4 similar membranous wings

which are independent of each other and move only in a vertical direc-

tion, their veins almost exactly corresponding to those in the hypo-

thetical type constructed b^' Comstock and Needham." Costa marginal,

not branched; subcosta independent, not far removed from the costa,

not fui'cate; radius simple, ])reserved to the tip; radial sector spring-

ing forth from the radius more or less near to the base of the wing,

and dividing in various ways, its branches mainly continuing obliquely

to the apical l)order. Media and cul)itus generally with a simple or

slightly dichotomous anterior branch and a more strongly branching

«See American Naturalist, 1898-1899.
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inferior meinher; their hrunchlets are alwa}'^ more or less strongly

arcuate and directed backward; iuial veins always well developed, more

or less branched and curved back to the inner margin; almost without

exception, cross veins are abundantly developed and irregularly distrib-

uted. Anal area neither separated by a fold nor enlarged by fanlike

plaitings. Pterostigamata, cross folds, and intersections of the veins, as

well as all other higher s})ecializations occurring in recent insects, are

wanting in all Palwodictyoptera. The head is moderately large, with

eyes distinctly developed and rather long simple antennae. Mouth
parts fitted for chewing. Three similar thoracic segments, the first

mostly with winglike pleurites. Abdomen sessile, slender, and uni-

forndy segmented; the sides of the segments often with persistent

tracheal gills or similar processes. Legs homonomous, fitted for run-

ning, with 3 to i tarsal joints. Eleventh segment with more or less

long cerci.

The larvfe of the Paheodictyoptera were similar to the imago, and

developed their wings gniduall}' without resting stages; they probably

lived in the water as predaceous animals.

This order is exclusively Paleozoic and includes the oldest fossil in-

sects at present known. This fact, taken in connection with the very

primitive organization, especially with the lack of all specialized

structures, leads me to seek in the Paheodictyoptera the ancestors of

all other orders of insects.

Family DICTYONEURID.E Ilandlirsch.

I consider the geruis Dictyoneiira Goldenberg the type of this

famil3\ The wings of the Dict^^oneuridte are distinguished by a very

irregular reticulate intercalar}^ neuration, and have feebly divided

principal veins. As a rule the radial sector, as well as the cubitus

and the media, always separate into not more than from •! to 6

branches.

A group prevailing throughout the middle and upper parts of the

Uppo '^aj'boniferous of F^urope.

HAPLOPHLEBIUM Scudder.

HAPLOPHLEBIUM BARNESII Scudder.

IliphijiJilchiuiii Ixtrnesli Scuddek, Pror. Bostdii Sof., XI, ISdT, p. 151; (Teol.

Mag., IV, 1867, p. 386, pi. xvii, fig. 1.

Dictj/oneara ]iaplo2)hlebia GohDE'SBEm;, Fautui sararp. fo88., II, 1877, j). l(i.

Haplophlefiiion harnem Brongni.vrt, Fauna ent. lerr. ]iriii., 1S!K'), p. .'iLM, \A. iii,

figs. 4, 5.

Locality.—Sydney, Cape Breton. Allegheny staged

This fossil has been referred b}^ Scudder to the protophasmids

(orthopteroid Palaeodictyoptera).
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M A M M I A , new genus.

Costal l)<)rder gentl}^ curved. Costal area naiTow. Kadi us situated

nearer the subcosta. Radial sector avisiuo- about in the middle of the

winy'. The media sends oli' its very strony-ly arcuate anterior branch

just before the origin of the radial sector, which it approaches and
then continues in a laro'e curve backward. The posterior branch of

the media again furcates at about the level of the origin of the radial

sector. The cubitus is already divided very near the base of the wing,

its branches, as well as the first anal vein, extending in a broad curve

to the inner margin. Tiie intercalai'v neuration consists of a close

irregular network.

MAMMIA ALUTACEA, new species.

L()C((nty.—Mazon Cret'k, near Morri-^, Illinois. PennsylvaJiiaii:

Kittamiing^ (All(\gheny) stage.

The fragment. 24 mm. long, of a wing from 40 to 50 nmi. in length.

IJoh/i/pr.—Cat. No. 88829, U.S.N.M.

JL.

Fig. 1.—Mammia alutacea.

Notwithstanding the incompleteness of this specimen 1 l)elieve it

possible to regard it as nearly related to the European Dictyoneuridje.

TITANODICTYA, new genus.

TITANODICTYA JUCUNDA (Scudder).

TitanojihasmajacuvdaiivvnBEB., Proc. Amer. Acad., XX, 1S85, p. 1()9.

Dictyoneurn jucunda Bron(;niart, Bull. Soc. Rouen (3), XXI, 1885, j). 62.

Locality.—Campbells Ledge, near Pittston, Pennsylvania. Upper
Transition group, near top of Pottsville.

This form, as yet not figured, is closely allied to the genus Dictyo-

neura (iroldenbevg.

The genus Titnh<>ph((i<iiia Scudder is ditierent from Brongniart's

genus of the same name, and must therefore receive a new name.

Scudder ranks this form, also, with the protophasmids.

Holotyj>e.—Cat. No. 38154, U.S.N.M.

Proc. N. M. vol. xxix—05 47
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GEREPHEMERA Scudder.

GEREPHEMERA SIMPLEX Scudder.

ScuDDEK, Geol. Mag., V, 1858, j>. 174.

Gerepltfiiurd si)i>ple.r Scudder, Devon. Insects, N. ]i., 1880, ji. 12, pi. i, ligs. 8, 8a.

Gercplwrnera Kimph'x Hagen, Bull. Mas. Cmiiii. /ool., VIII (14), 1881, p. 277;

Zool. Anz., VIIl, 1885, p. 298.

Gcrepheinera simplex JiiiO'SGt^iAR'v, Bull. 8oc. Rouen {?>), XXI, 1885, p. 56.

Gerepficmcni simplex Uravkr, Anal. Hofmus. Wien, I, 1886, ji. 111.

Locality.—8t. John, New Hrun.swick. Little River group; =
? Pottsville.

Tills is one of the so-called Devonian insects which gave rise to the

lively- controversy })etween Scudder and Hagen. The former at lirst

regarded it as an ephenierid, ))ut later founded a tUstinct family upon

it, which he named ''Atocina,'' and classed with the protophasmids.

Hagen, on the other hand, desired to make an odonate of the fossil at

any cost, and sought to estaldish this view in several very polemical

writings, without, however, attaining the desired result.

In my opinion, the specimen probably pertains as little to an ephe-

nierid as to au odonate or to a protophasmid, but is, how^ever, a dic-

tyoneurid-like form with \ery close, irregular intercalaiy veins.

Family HYPERMEGETHID.E, new family.

As type of this new family, I take an American form of Palajodic-

tyoptera, the gigantic wing of which, even though only half is pre-

served, still shows a series of positive characters, which depart

sufficiently from the previously mentioned families and disclose

important differences in the entire organization of the animal.

Costa marginal, costal area broad, radius simple, radial sector issu-

ing from near the base, immediatel}^ after widel}' branched. Media

and cubitus likewise forked near the base, and all crowded into the

anterior half of the wing. Anal area not marked off, large, wdth 3

forked anal veins wideh^ removed from one another and extending in

long flat curves to the inner border. The narrow areas between the

veins are bridged over by irregular cross veins; the wider ones are

filled up with a quite irregular wide-meshed network.

HYPERMEGETHES, new genus.

Costal border almost straight, subcosta approaching close to the

radius, so that the costal area attains a considerable width. Radius

straight and prol)al)ly not 1)ranciied. Radial sector arising in about

the first fourth of the length of the wing, and shortly after its origin

immediately divided into a nari'ow fork. Media close to the radius

and separated into a long, narrow fork just before the origin of the

radial sector. Very near the base of the wing the cuT)itus is divided
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into two branches, which continue almost parallel and close to the

media to the middle of the wing without further division. Half the

width of the wing is taken up by the three widely separated anal

veins, the ofl'shoots of which are forked and branch oil" backMard,
The costal area and the entire space below the cubital vein are very

irregularly and coarsely reticulate, while the spaces between the other

veins are l)ridged over by isolated cross veins.

HYPERMEGETHES SCHUCHERTI, new species.

LocdJ/ti/.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning-^ (Allegheny) stage.

The basal half, 60 mm. long, of a Aving about 120 mm. in length.

Daniels collection. Reverse of holotype in the (/. S. Mational

Museum: Cat. No. 36575.

Fig. 2.—Hypeh.mecethes schucherti.

Family LITHOMANTID^E, new family.

In man}' respects, this group is closely allied to the Dictyoneuridre,

l)ut ditiers in the less frequent cross veins pertaining to the intercalary

venation, which are only occasionally reticulate. The branching of

the principal veins is scarcely more abundant than in the Dictyoneu-

ridfe, and as in that grouj) we here find the familiar isolated anterior

In-anch of the media and of th(^ cubitus, the marginal costa, and the

simph^ radius, whose sector sends off several divided branches back-

ward. Also, the veins of the anal and cul)ital groups extending in

gentle curves to the outer margin are here present as in the Dictyo-r
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neuridiB. I would unite these groups were it not that in sonic known

species, the form of the bod}- differs striivingh' from that of the dict3'o-

neurids. In an}' event, however, the two oroups are closely related.

The famil}^ Lithomantid^, the type of which is Llthoraantis car-

honarla Woodward, includes a number of beautiful forms from the

middle and upper parts of the Upper Car))oniferous of Europe, to

which I now add two American species.

EURYTv^NIA, new genus.

Of this form there is, unfortunately, onl3^a large portion of the mid-

dle of the wing- preserved. Tlu^ anterior margin is rather strong!}'

curved, the inner margin, on tlic contrary, is almost straight, so that

one can infer a longer wing of nearl}' e(pial width. Costa, subcosta,

and radius are separated by l)road interspaces, and run nearly parallel,

as does also the radial sector, which originates immediately back of

the base of the wing, but which first widely branches in the apical half.

The media extends in a long curve to the inner border and sends off its

anterior branch far al)ove the center of the wing. In contrast to most

related forms, this branch dichotomizes. The inferior branch of the

media divides into a number of branchlets, which are repeatedh' bent.

The long superior branch of the (Uibitus remains undivided, and forms

a very long curve, while the lower branch of the cubitus separates into

three veinlets, which like the anal veins extend in a Hat curve to the

outer margin. All interspaces are bridged over by numerous straight

and close, mostly obliquely arranged cross veins.

EURYTiENIA VIRGINIANA, new species.

Locality.—Gibson Fork of Fifteen-mile Creek, above Decota, West

Virginia, "60 feet above coal locality called 'Keystone.'" Upper

Pottsville; Lower Kanawha series.

Fig. 3.—EUKYT.KNIA VIBGINIANA.

Length of fragment preserved, 8+ nun. ; probable length of the entire

wing, 55 to 60 mm.
Holotyxje.—Q>2X. No. 25631, U.S.N.M.
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EURYTHMOPTEHYX, new genus.

Ill its \vin<4' \'cins this t'oi'in exhibits oreut conforiiiity to the slender

winged dictyoiieurids, l)ut ditt'ers in the delieate and rather reg'uhir,

sti'aight, and nowhere intersecting cross veins. The wing is long and

narrow, almost four times as long as broad, with nearly straight costal

margin and gently arcuate posterior border. The subcosta extends

about two-thirds the length of the wing and proceeds oblicjuely to the

costa. The radius runs nearly parallel with the su])costa and later

with the costa, remains simple, and bends somewhat l)ackward before

the end. The radial sector arises directly' ))elow the ))ase, l)ut tirst

divides in two-thirds the length of the wing into 2 branches, the

superior of which forms 3 and the inferior 2 twigs. The long media

sends out its isolated anterior branch above the tirst third of the length

of the wing, and then separates in about the middle of the wing into

a superior dichotomous and one inferior 8-parted branches. The
undivided isolated superior branch of th*^ cubitus issues immediately

])ack of the base and stretches in a gently S-shaped curve to the pos-

terior border, while the lower branch of this vein sends out backward
successively 1 forked and 2 simple ott'shoots. The anal veins extend

in curves to the outer margin.

EURYTHMOPTERYX ANTIQUA, new species.

Local/tt/.—Pratt mines, near Hirminghani, Alabama. Middle Potts-

ville; Pratt group; ( Sew^ell stage.

Fk;. 4.—EURYTHMOPTERYX ANTIQX'A.

Length of the wing, 50 mm. Very w^ell preserved.

Ifolotyju'.—C'Ai. No. 88707, U.S.NaM.

Family LYCOCERCID^E, new family.

According to my view, Krongniart described as Lithomanth gold-

eiihergi two specitically diti'erent forms, which in the increased branch-

ing of the principal veins are sufficientlv distinguished from Lithoman-

tis and the other lithomantids. On the other hand, the intercalary

venation is preserved, at least in part, as a close network, and recalls

that of the dictyoneurids, with which, however, the forms named in
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the structuro of thoii- bodies do not agree. For thi.s reason I ]iave

placed these two French forms in a new genus Lycocercux^ which is to

be regarded as the type of a distinct family.

In all prol)ability one of Scudder's renowned "Devonian insects"'

may also ))elono- in this group.

PLATEPHEMERA Scudder.

PLATEPHEMERA ANTIQUA Scudder.

ScuDDEH, Devon. Insect;::, X. I'>., 1S65, ]>. 1.

Pldtcplicnwrd (tiitiqua Scudder, Canad. Nat., n. s., Ill, lSti7, ]>. 205, iijf. 2; Anniv.

Mem. Boston Soc, 1880, p. 7, pi. i, figs. 9, 10.

Platephemera antiqua Hagen, Bull. Mus. Comp. ZooL, VIII, 1881, p. 27<).

Palepheviera antiqua Scudder, Mem. Boston Soc, III, 1885, p. 323.

Locality.—St. John, New Brunswic^k. Little River group; =
? Pottsville.

Scudder sought to demonstate that this wing could only belong to

an ephemerid-like insect; but Hagen strenuously opposed this view,

emphatically declaring the fossil to be an odonate of the family Gom-
phida\ On the other hand, Eaton conceded a measure of accuracy to

ScuddeFs opinion, yet Brauer thought that comparison could also be

made with the wings of certain mantids, blattids, and locustids, but

finally expressed himself in favor of Hagen's view. Brongiiiart again

agreed with Scudder, who, however, later departed from his former

opinion and raised the fossil to the type of a distinct family, which

he wrongly named "Palephemeridfe,'' and brought into relation with

the " orthopteroid " protophasmids, yet placed it in the "neuropte-

roid " Pal^odictyoptera.

In my opinion, all the authors mentioned are wrong, and Plate-

2)liemera belongs to the true Pahieodictyoptera. Not only the direc-

tion of the main veins declares in favor of this view, but also the

intercalar}' venation.

Family HOMOTHETIDiE Scudder.

This family wns originally founded b}' Scudder on a fossil insect

from the Little River group, which undoubtedly l)elongs to the true

PaUeodictyoptera. Later this author placed a large number of unre-

lated forms in tliis group.

In its shape tiie wing recalls the forms allied to Ilomowptera

Brongniart, from the Stephanian of Connnentry. The costa is mar-

gnial, the subcosta not very far removed from it, and preserved

nearly to the tip. Radius vaulted like the subcosta, not branched.

Radial sector issuing near the base of the wing, with 3 or 4 oblique

branches directed backward. Media probably divided near the base

into 2 large, doublv forked branches, wiiich are arched as they extend
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biickwiird. To all a])peanuu'e the cubitus had an isolated, lono-, sim-

ple superior branch and a forked inferior brancii, l)oth arcuate and

directed backward. Anal veins also curved and stretchnig- posteriorly.

A.nal area neither detined nor anipl(\ Cross veins probably simple

and straio-ht, irreg-ularly distributed, and not reticulate.

HOMOTHETUS Scudder.

HOMOTHETUS FOSSILIS Scudder.

Sci'DDEK, Devon. In.st'cts, N. l\., 1S()5, p 1.

HniiKAliCtus fossilif! Sciddek, Caiiad. Nat. (2), III, 1S<)7, \> 205, pi. iii; Anniv.

Mem. Boston Soc, 1880, ]>. 17, j)l. i, figs. 1,2.

HomofhdH.'^ foxs,/ 1.̂ Rages, Bull. Mas. Conip. Zool., VIII, 1881, \>. 278.

Locality.—8t. dohn. New Brunswick. Little River group; =
? Pottsviile.

According to Scudder, the Homothetida^ unite the genuine neurop-

teres with the pseudoneuropteres, an assumption for which the pres-

ent fossil, however, ofiers very little support. Hagen and Biauer

considered Iloniofhetxs a sialid; Brongniart, on the contrary, an

ephemerid. Personally I have nodoul)t that this form also belongs to

the true Pahtodictyoptera.

Family HEOLID.E, new family.

1 here class an American form, which in the structure of the wing

diU'ers sutiiciently from the European homoioptends, so that tiie exist-

ence of essential differences in the structure of the l)ody can be also

inferred.

In form the wing is more elongated and pointed, with gently arcuate

costal l)order and uniform!}' rounded inner margin. The anal portion

is not broadened. The branches of the radial sector advance far out

to the apex, and those of the cubitus as well as of the anal veins con-

tinue in gentle curves to the posterior margin. The cross veins are

delicate, widely separated, and occasionally branched.

HEOLUS, new genus.

Wing pointed, its costal margin sHghtly curved and its inner border

strongly and uniformly arched, about three times as k)ng as ])road.

Costal area running out to a point and moderately wide. The sub-

costa attains three-fourths the length of the wing- and fuses in the

costa. Radius simple, reaching to the apex and not far removed from

the subcosta. The radial sector originates in about one-third the

length of the wing and diverges widely from the radius; its tirst

branch arises (juite a distance back of the center of the wing, and is

divided into 4 twigs; the 4 following simple l)ranchesare parallel with

each other and directed obli(|uely l)ackward. The superior brancli of
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\\\v inodiii issues soiuewliat abovo tho niiddle of the wing- and forms a

large curve with a small tei'miual fork. The inferior ))raMch sei)arat(\s

into 2 or (;!) 3 veinlets; then foUows a strongly vaulted vein, which in

its last third divides into '2, wide forks, and issues eithei- from the

entire cubitus or only from its superior branch. Further on there is

then seen a similarly curved vein with a short, broad terminal fork;

this may pertain to the inferior branch of the cubitus or to the first

atial vein. Beyond this still another ^ein is visible, whiclr runs ofl" in

a nearly horizontal curve to the inner border, and forms a small forked

end after it had sent off a larger l^ranch obliquely l)ack\vard and out-

ward; finally, a simple ai'cuate vein may be seen. Both the latter are

anal veins. To all appearance about 5 to 6 anal veins may have been

present. The wide interspaces l)etween the branches of the medial,

cubital, and anal veins are A^ery striking; all the intiu'vals are bridged

over b}^ delicate, somewhat undulating, and occasionally l)rapched

cross veins ruiming in an obliijue direction.

HEOLUS PROVIDENTI.E, new species.

^Locality.—East Providence, Rhode Island. Pemisylvanian; Alle-

ghenv or Conemaugii stage.

'il^"-::^''--
—

Fig. 5.

—

Heouis PRovinEXTT.K.

Length of the well-preserved fragment, 40 mm.; probable length of

the entire Aving, 50 nmi.

Ifolofj/pe.—OAi. No. 38700, U.S.N.M.

Family POLYCREAGRID.F, new family.

I establish this family on a l)eautiful, large paltBodictyopteran wing

from North America, which in respect to the structure and copious

branching of the principal veins recalls the spilapterids of P^ui'ope; in

the form of the anal area, on the contrary, it appears more like Lam-
proptil/a^ and in the furcation of the medial and cubital veins calls the

dictyoneurids to mind.

POLYCREAGRA, new genus.

Wing broadest at the base and of subtriangular form, fully three

times as long as wide, with distinctly cur\'ed anterior margin. Costa
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iiiiiiti'mal. Subcostu .'ittaiiiiii^" two-thii'ds the Iciii^th of th<> win^' and

tluMi uniting' witli the costa. Radius simple, icacliiiij;- to the tip, sepa-

rated from the subeosta and fiom the radial sector hy a uniformly

wide interspace; the hitter vein originates near the ])ase, and in the

jipical half of the wing- sends otf one a-parted and farther out 7 simple

or forked hran<'hes, which extend ol)liquely backward. The sim})le

anterior branch of the media, continuing- in a long- cui've to the iiuier

marg-in, arises al)ove the first third of tlu^ length of the wing, Avhile

th(> lower branch furcates many times, so that 15 twigs reach the mar-

gin. The superior branch of the cul)itus emerges netir the base and

forms a long curve with a dichotomous end; the posterior branch, on

the other hand, separates into 5 ])ranchlets. The gi'oup of anal veins

consists of 8 to U compound l)i-anches. which advance more o))liquely

than in curves to the inner border, and thus present a nearly faidike

appearance. Plaiting, however, was not present. The numerous very

delicate curved cross veins ai-e undulating or branched, not reticulate.

POLYCREAGRA ELEGANS, new cpecies.

LocdJitii.—Cranston, Rhode Island. Pennsyhanian; near ]»ase of

section; stage unknown.

Km;, li.

—

I'iii,ycrka<;ka klegans.

This tinely preserved wing has a length of 75 nun.

Holotyp<\—C^i. Nos. 3S7(»5, ?.s7o(). I'.S.N.M.

Family ErBLEPTID^; new family.

This famil}' is founded on one of the smallest pahi^odictyopteran

forms from America, which may be distinguished by its reniarkal)ly

ephemerid-like appearance. The four equal wings have a feebly

l)ianched venation, which comes very near to the hypothetical type

of Comstock and Needham, mentioned a))ove. The head is compara-

tively larg-e, with large compound eyes; the l)ody slender, with long-

jointed cerci.
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EUBLEPTUS, new genus.

Wing" Hubelliptical. with .sli(>-htly curved {interior margin and more
strong!}' arcuate inner border, apex rounded otf, narrow co-stal area,

and fee])ly developed anal area. The subcosta reaches almost to the

tip of the wing and fuses in the costa. Radius straight, parallel with

the subcosta. Radial sector issuing not far a))ove the middle of the

wing, twice forked, so that -l veinlets extend to the border. The
media sends out its gently curved upper l)ranch, furnished with a

dichotomous end, somewhat above the origin of the radial sector, and

further divides into 3 twigs oidy. The superior branch of the cubi-

tus, which arises near the base, also forms a short terminal fork, and

I ,

Fig. -KUBI-EPTtlS DANIEL.SI.

the inferior stem likewise separates into 3 branchlets. The 3 or -4 anal

veins remain simple and extend in strong curves to the inner margin.

The remote and irregularly distributed straight cross veins stand per-

pendicular to the course of the longitudinal veins. The head with its

large, arched compound eyes is nearly as broad as the thorax, which

consists of 3 nearly equal, never strongly united segments, and no

winglike pleurites can be discerned on the prothorax. The 10 distinct

abdominal segments are individualh' broad(>r than long, and very

similar to each other. Below the tenth ring follows a short segment,

on which the basal portion of th(^ many jointed proba])ly very long-

cerci are preserved.
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EUBLEPTUS DANIELSI, new species.

Liical'itiJ.—Mazoii Creek, near Morris, Illinois. PennsyK :uii:ui:

IvittiUiMin^" '. (Alleg'heiiy) stiii»e.

Length of the wings 13 to 11 mm. Tliis fossil pertains to th(^ smallest

insect that has yet been found in the Carboniferous.

Daniels collection. Reverse of holotype in the V . S. National

:Museum: Cat. No. 35576.

Family METKOPATOIUD.K, new family.

I regard a small pala^odictyopteran wing from the lower part of the

Upper Carboniferous as the type of this family; this is one of the

oldest insects yet discovered.

The shape of the wing is subelliptical, with broadly rounded tip.

The costal area is not preserved, but judging from the form of the

wing may have been rather wide. The subcosta reaches nearly to the

tip of the wing. Radius simple. Radial sector arising near the base

and dividing into veinlets. Media with a long, forked superior

branch and a 3-parted lower branch. Cubitus consisting of slightly

arcuate offshoots extending to the posterior border. Judging from

the shape of the wing, the anal portion (not preserved) certaudy was

not ample. Intercalary venation indistinct, consisting of a few ii icg

ular cross veins interspersed with delicate little folds.

METROPATOR, new genus.

Wing delicately mend)ranous. Radial sector divided into 3 forks,

wdiich are all directed to the a})ical border. The upper branch of the

media forms a short fork and extends obliquely to the end of the

inner l)order. All the following veins stretch ol)liciuely to the poste-

rior margin, and 1 am not quite certain whether my interpretation of

these is correct, l)ecause the basal portion of the wing, m wdiich their

point of union lies, is wanting. Below the superior branch of the

media follows a 3-branched fork, in which the inferior medial branch

may be sought; then follows a vein with a very short terminal fork,

then a simple one, and lasth" a 3-branched vein. These proba))Iy all

belong to the cubitus, but possibly the last pertains to the anal group.
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MP:TR0PAT0R PUSILLUS, new species.

luocaJ it I/.- N<.\iv Altiinioiit Colliery, Aniliincit*' I'cuion, PeiuisyUaiiia.

Lower Pottsvillc; Lower Lykens oronp.

Fig. S.-—Metropator pt-sti.i.vs.

Length of the part of the wing preserved, T mm.: pr()t)al)h' lengtli

of the wing, !> mm.
Ifo7ot,/j>r.-C;\t. No. 858S2, U.S.N.M.

Family PAOLTIO.T^:, new family.

In this family I plaee two of Scudder's species of Paolia. Notwith-

standing that some features in these forms point to the beginning of a

higher specialization, as the spreading out and copious branching of

the cubital and anal veins along the inner margin, still I believe that

they should ))est be placed, at least for the present, in the Palteodic-

tyoptera. Proba])ly thej^ are rather elos(dy allied to the spilaptevids.

PAOLIA Smith.

PAOLIA VETUSTA Smith.

Paolia vetustit Smith, Amer. .Jour. Sci. (3), I, 1871, i>. 44, text fiir.

Paolia vptuMa ScroDER, Zittel's Handbueh, I, 1(SS5, p. 758, fig. 942.

Locality.-—Braxton Quarry, near French Lick, Indiana. Middle

Pottsville; Mansfield formation; Quinnimont? stage.

Scudder referred this form to the protophasmids; Brongniart, on

the contrary, to the protolocustids, which, in my opinion, is (juite

wrong:

PAOLIA GURLEYI Scudder.

Paolia (jvrlcyi i^cvT>T)ER, Proc. Amer. Acad., XX, 1885, p. 173.

Paolia (jiirlet/i Melander, Jonr. Geol., XI, 190.3, p. 185, j)]. vii, tio-. 7.

Locality.—Near French Lick, Orange County, Indiana. Middle

Pottsville; Mansfield formation; Quinnimont? stage.

PaoUa htcoana Scudder and I\ superha Scudder belong, in my
opinion, in anotli(>r group.
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Family .ENIGMATODID^E, new faniil.v.

T here place a new paheodictyopteran form from the middle of

the Upper Carboniferous of North America, which does not (11 tie
i-

essentially from all other forms of this yroiip.

The wing- is strong!}' ai'ched and apparently of firmer texture,

broadly rounded at the apex. 'Vho anal area is not eidarged.

yENIGMATODES, new genus.

The subcosta reaches nearly to the apex of the wing'. Radius

simple; radial sector divided into 8 members. Media seimrating into

4 V)ranches. Below the media follows an oblique vein directed to

the inferior margin and terminating' in a short fork; then 3 simple

veins. Avhose strongly cui'\ed ends merge into the lower liorder. The
last 2 of these veins prol)ai)ly belong to the anal grouj). Th(^ inter-

calai'v venation consists in })art of regulai" stout cross veins and in part

of a polygonal network.

.EMIGMATODES DANIELSI, new species.

L(Hy(//'ff/. Mazon Creek, near Moi-ris. Illinois. Pennsylvanian;

Kittanning ( (Allegheny) stage.

Fir. 9.—.Enigmatodes danielsi.

Leng'th of the preserved fragment. IS mm.; ])robable length of the

entire wing, 20 mm.
Daniels collection. Reverse of holotype in the U. 8. National

Museum; Cat. No. 35578.

PAL.l^:ODlCTY()FPERA INCERT.E SEDIS.

The following' forms are too imi)ert'ectly preserved for accurate

description, but most probabl}' the\' all belong in the order Paheo-

dictyoptera.
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LITHE NTOMUM Scudder

LITHENTOMUM HARTTII Scudder.

SciDDKH, Devon. In.st'cts, X. J5., lS(io, p. 1.

Lilliento^iiittii lidrttU Scidder, Caiiad. Xat. (2), III, 1.S67, p. I'OH, pi. iv; Aniiiv.

Mem. Boston Soc, 1880, p 22, pi. i, fijr. 8.

Locality.—St. John, New Brunswick. Little River o'roiip; =
?Pottsville.

In tliis .small frament of a wing Scudder discovered ""relationship"

to the ephenierid.s, enibids, and raphidid.s, and supposed it to be closely

allied to the sialids; it was, therefore, to be regarded as the progenitor

of this group. On this ground, also, the family " Chronicosialidje

"

was erected. Hagen supposed the fragment to belong to a true sialid;

Brauer, however, again found similarity to orthopteres and homop-
teres. Finally Scudder placed the fossil in the " hemeristines," a

group of his '"' neuropteroid Paheodictyoptera," which, however, as

we shall see, contained the most heterogeneous elements.

DYSCRITUS Scudder.

DYSCRITUS VETUSTUS Scudder.

ScuDDEK, Devon. Insectt^, X. B., LS{)n, p. 1.

Dijscritus vciustus Scudder, Geol. Mag., V, 1868, pp. 172, 17H; Anniv. ^leni.

Boston Soc, 1880, p. 20, pi. i, fig. 4.

Locality.—St. John, New Brunswick. Little River group; =
? Pottsville.

A small fragment, which neither Scudder nor any other author has

been able to classify.

XENONEURA Scudder.

XENONEURA ANTIQUORUM Scudder.

Scudder, Devon. Insects, N. B., 1865, \). 1.

Xenoneura aniiquorum Scudder, Canad. Nat., n. s., Ill, 1867, p. 206, fig. 5;

Anniv. Mem. Boston Soc, 1880, p. 24, j)!. i, figs. 5-7.

Locality.—St. John, New Brunswick. Little River group; =
? Pottsville.

This small, poorly preserved remnant of an insect gave rise to the

erection of risky In^potheses and called forth a vigorous controversy

among authors. A wrinkled place near the base of the wing was

interpreted ])y Scudder as an organ of stridulation, and led to the

establishment of a distinct family, "Xenoneuridie,'"' which combined

the characters of the locustids with those of the neuropteres. Darwin,

Dawson, and Packard then made use of this fossil as a ''striking"'

example of a synthetical t3^pe and of the earliest appearance of organs

of stridulation. Later, Scudder himself was obliged to confess that
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the stnu'tuT'e described as a stridulating- oroan had nothino- whatever

to do with the wing-. Instead, however, in the sparingly veined, little

remnant, he now found indications of a relationship with the ephenie-

rids, sialids, raphidids, and coniopterids. A close exannnation of the

fossil ity Hagen gave no positive result, yet it was determined by him
that the venation recognized by Scudder pertained in part to a second

underlying wing. From Hagen's statements J have sought to correct

Scudder's figure, and I have thus succeeded in a plan of neuration

which allows tlie specimen to be referred to the Paheodictyoptera.

A more accurate classiiication, however, appears to me for the time

])eing excluded, and could be obtained only after a second careful

examination of the original.

PSEUDOHOMOTHETUS, new genus.

PSEUDOHOMOTHETUS ERUTUS (Matthew.)

Ilotiiolhiliis */v/^/n:Mattiik\v, Tiaiis. Roy. Soc. ('aiiada, IV, 1S<)4, ]>. i)."), pi. i, li<r. 1 1.

Locality.— \it. riohn. New l^i'iuiswiek. I^ittle River grou])-. =
'i Pottsville.

I have no doubt that this wing belongs to the Paheodictyoptera, but

certainh' not to the genns ILnnotJicfux, with which it has oidy very

slight similarity; I therefore propose a new generic name.

CAMPTERONEURA, new genus.

CAMPTERONEURA RETICULATA, new species.

Loadki/. ^-Covdovii, Alabama. ^Middle ( () Pottsville; ^huy Lee

group; ? Upper Quinnimont stage.

A portion 47 nun. long, fi'om the anal ])art of a large wing, whieh

permits the recognition
,

of 8 successive veins,

nearh' all furcate, and

strongly cur\'ing to the

inner margin; these
correspond to the anal

group and (? the tirst 2)

probaldy to a part of

the cubitus. Between

the veins is found a thin,

irregular and wide-meshed network. The characteristic curvature of

the principal veins excludes every doubt as to the paheodictyopteran

nature of this fossil, to the exact classification of which, however,

further data are wanting.

Bolotype.—Cut No. 8SToi», IT.S.N.M.

Fig. 10.

—

Camptf.roneur.^ retictlata.
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ORTHOGONOPHORA, r\e\!v genus.

ORTHOGONOPHORA DISTINCTA, new species.

Locality.—Dnnvs ('reek, West Viriiiniii. Coal

Measures.

A small piece of a inediuin-sized wing-, permit-

ting the recognition of the end onl}' of the simple

radius, a portion of the radial sector with its

last short l)ranch, and the ends of 8 other almost

parallel veins curving toward the inner margin;

the latter certainly belong to the radial sector

and to the media. All these veins are united by

conspicuous, straight, vertical cross veins.

This fossil, also, most probably belongs to the Paheodictyoptera,

but is too imperfectly preserved to be more accurately determined.

IMotypc.—Odi. No. 25632, U.S.N.M.

Fl(i. n.—()IlTHO(i()N()l'HllKA

DISTINCTA.

BATHYTAPTUS, new genus.

BATHYTAPTUS FALCIPENNIS, new species.

Locality.—Coall)urg, near Birmingham, Alat)ama. Upper Potts-

ville; Pratt group; probably Sewell stage.

The tip of a larger wing, whose sinuate lower border and straight

costal margin somewhat recall

Breyeria. The subcosta is pre-

served nearly to the tip of the

wing and fuses in the costa.

The radius is simple and runs

parallel with the sulx-osta. The

radial sector, which is separated

from the radius l)y a wide area,

sends out its partly dichoto-

mous, partly simple branches,

obliquely backward. Delicate,

somewhat undulating, and occa-

sionallj' branched cross veins

unite the longitudinal veins, but form no network.

In some points this fossil recalls the European breycriids, but foi'

the present can not be placed with certainty in any family. Doubt-

less, however, it ))elongs to the Paheodictyoptera.

Holotype.—(^'At. No. 38708, U.S.N.M.

Fir;. 12.

—

Bathytai'tus falcipenni.s.
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PALAIOTAPTUS, new genus.

PALAIOTAPTUS MAZONUS, new species.

Local itij.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittaniiino- >. (Alleg'heny) stage.

The tip of a wing. Anterior margin gently curved, lower margin

not sinuate. Subcosta near to the costa and continuing almost to the

tip. Radius simple, radial sector with oblique, simple, or compound

Fig. 13.—Palaiotaptis mazonus.

veins extending backward and separated from the radius by a broad

space. The intercalary venation consists of a wide-meshed network,

like that in the dictyoneurids.

lIoJotyp<^.—Ojii. No. 38815, U.S.N.M.

PSEUDOPAOLIA, new genus.

PSEUDOPAOLIA LACOANA (Scudder).

Paol'm lacoana i>cvDT)¥.K, Proc. Amer. Acad., XX, 1885, p. 173.

Locality.—Pittston, Pennsylvania. Pennsylvanian.

In any event this species does not belong in the genus Paolla Scud-

der, but most probably likewise to the Palaiodictyoptera.

LLoIoft/jjc—Cut No. 38100, U.S.N.M.

PARAPAOLIA, new genus.

PARAPAOLIA SUPERBA (Scudder).

Faolia mperba Hcvin)Eii, Proc. Anier. Acad., XX, 1885, p. 17:!.

Locality.—Mazon Creek, near Morris, Illinois. Pcjuisylvanian;

Kittanning ? (Allegheny) stage.

This paUeodictyopteran form also certainly ])elongs in a distinctly

ditiere'nt genus from Paolla Scudder and L^eadojMolla Handlirsch.

Proc. N. M. vol. xxix—05 48
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LARVAI. PAL.EODICTYOPTERA.

(PAL/EODICTYOPTERON) MAZONUM, new species.

Locality.—Mazon Creek, near Morri.s, Illinois. Peniis\'lvanian-,

Kittanuing 'I (Alleg-heny) stag-e.

Kk;. 11.

—

(Pal.eodutyoptekon) mazunvm.

A portion of a wino- pad of cambered and .stoutly pointed form; 18

mm. in length.

Holotype.—Odt. No. 38831, U.8.N.M.

(PALi^ODICTYOPTERON) LATIPENNE, new species.

Locality.—Braidwood, Illinois. Pennsylvanian; Conemaugh 'i

stage.

Fig. 15.— (Pal.kodictyopteron) latipenne.

A wing pad 22 mm. long, with gentl\' curved anterior margin,

broadly rounded tip, and ])roader base.

llolotype.—C^t. No. 38838, U.S.N.M.

(PALiEODICTYOPTERON) VIRGINIANUM, new species.

Locality.—McGinnis's mine, near Redbird, West Virginia. (Ra-

leigh ? Pottsville ?).

Probably 400 feet above the Hampton conglomerate. Soft coal.

Raleigh sheet. Collector, B. F. Phillips.
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A portion of the thorax with the wing pads and some renniants of

the abdominal segments. The well-preserved pad of the hind wing

A

/

Fig. 16.—(Pal/Kodktyuptekon) virgimanum.

shows a strongh' arched upper margin and an almost straight posterior

border. It has a length of about 12 mm.
Holotype.—Q^X. No. 25635, U.S.N.M.

Order PROTODONATA (Brongniart) Handlirsch.

(lenerally large insects, whose slender l)ody very (|uickly recalls

that of the odonates. The four equal wings are independent of each

other and movable only in a vertical direction; at rest, horizontally

outspread. The neuration of the wing is more highly specialized b}^

the coalescence of several longitudinal yeins in the basal portion of

the wing, by the conversion of longitudinal veins into the so-called

accessor}^ sectors, and by the regular arrangement of cross veins.

Intersection of the longitudinal veins, pterostigma, "wing triangles,"

as well as the reduction of the anal veins, which are quite generally

present in the odonates, are still entirely wanting in the present group.

The head is large, with large eyes, and powerful mandibles; the thorax

is constructed like that in the odonates, with much reduced tergites

of the meso- and metathorax, on account of which the wing bases

appear to be nearer together. The legs are strong, similar in form,

and of normal length; the antennas short. Unfortunatel3% in no speci-

men has the end of the abdomen yet been found, so that at present

nothing can be said as to the nature of the appendages.

There is indeed no doubt that this group constitutes a connecting

link between the pahcodictyopteres and the odonates, combining the

characters of the two orders.

The protodonates emlirace the largest fossil insects yet discovered

(length of wing over 300 mm.), and are found principally in the

younger beds of the Carboniferous of Europe and America.
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PARALOGUS Scudder.

PARALOGUS iESCHNOIDES Scudder.

Parulogus wsditiuides ycuDUEu, Bull. I'. S. (ieul. Siirv., No. 101, 18!»3, p. 21,

pi. I, tigs, a, 1>.

Pdralogtis icsdmoides Bkongniakt, Faune ent. terr. prim., IHitl-;, p. 521, tig.

Locality.—Silver Spring, East Providence, Kiiode Island. Penn-

S3dvanian; ten-mile series; AUeglieny or Coneniaugh stage.

A well-preserved wing of 60 mm. length.

PAL^^OTHERATES, new genus.

PAL/EOTHERATES PENNSYLVANICUS, new species.

Locality.—Campbells Ledge, near Pittston, Penns3dvania. Near

top of Pottsville; upper transition gpoup.

A fragment of a wing, \X) mm. long. Probable length of wing,

loo mm. One can distinguish numerous longitudinal veins, partly

simple, partly compound in the form of accessory sectors, which are

united b}' straight cross veins, as in the odonates, so that rectangular

or polygonal cells result. In my opinion, the first conspicuous mar-

ginal vein in the specimen may correspond to the costa, and indeed to

that part wli'ch li \s outside the point of union with the subcosta.

I

e^i&.

\ G^.

Fig. 17.—PAL,«0THERATES I'ENNSYLVANIC:V^

The second vein visible ma}^ then be the radius, and the 2 following

branched veins should belong to the radial sector, the 3 succeeding

this to the media, and the next to the cul)itus. The accuracy of this

assumed interpretation rests upon a portion only of the terminal half

of a very large wing. On the other hand, should the second conspicu-

ous vein be declared the subcosta, the interpret.ition would then be a

much more difficult one and the resemblance to the other prodonates

much lessened.

Holotyjx'.—Q^t. No. 88787, U.S.N.M.
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Order MEGASECOPTERA (Brongniart) Handlirsch.

In this order I place a series of more highly developed forms, which
are derived directly from the Pah\?odictyoptera. These forms are

especially distinguished by the fact that a tendency to degeneration

appears, name!}", a specialization of the anal part of the wing, as well

as a reduction in the number of cross veins, the regular arrangement

of these, and the partial coalescence of the media and cubitus w ith the

base of the radius. A further important character to be noted is the

differentiation of the thoracic segments by the diminution of the

prothorax. In agreement with the Paheodictyoptera we here also

find 4 equal, horizontal, outspread wings, independent of one another,

rather uniform segmentation of the abdomen, and very well-developed

cerci.

I believe that it will not appear too hazardous if I express the opin-

ion that the megasecopteres are a lateral branch of the palasodicty-

opteres, from which the insects of the panorpatean series have later

developed. Various features support this opinion, as, for instance,

the cordate head of many Megasecoptera, the independently moving-

wings diminished at the base, the approaching cerci of man}^ forms,

the reduction of the cross veins, etc.

The megasecoptera are represented by numerous forms in the mid-

dle and upper parts of the Upper Carboniferous of Europe. The lirst

two species were discovered in America.

RHAPHIDIOPSIS Scudder.

RHAPHIDIOPSIS DIVERSIPENNA Scudder.

Rhapliidlnpm direrfiipenna Scudder, Bull. U. S. (ieol. Surv., No. 101,189.'!, p. 11,

pi. I, figs. e. d.

Locality.—Cranston, Rhode Island. Pennsylvanian; near l>ase of

section; stage?

This fossil requires further investigation.

ADIAPHTHARSIA, new genus.

ADIAPHTHARSIA FERREA, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning(^ (Allegheny) stage.

An entire insect with horizontally outspread wings. Length of the

body (without appendages) 10.2 ram.; length of wing, 8 mm.
The abdomen is as wide at the base as the thorax, but diminishes

posteriorly in a manner similar to that in many megasecopteres. The
four wings are similar in form and size, their anterior border is nearly

straight, the lower margin strongh- arched, the anal area neither

defined nor expanded, Costa, subcosta, and radius are adjacent and

nearly parallel; the radial sector appears to emerge about in the mid-
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file of the wing. The media enters into union with the radial sector

by means of its superior branches; likewise the cubitus with the media.

The anal veins arise from one conunon stem, which stretches obliquely

to the inner edge,

Fig. 18.—Adiaphtharsia feerea.

SO that we appar-

ently see but one

anal vein with 3 off-

shoots branching

off posteriorly.
Cross veins are de-

veloped in small

numbers.

Unfortunately,

there is but one

specimen of this in-

teresting form at

hand, Avhich is from
the collection o f

Mr. Daniels. The wings are all preserved onlj^ to the middle, and

their venation is, on account of occasional shifting, hard to decipher.

Order HADENTOMOIDEA, new order.

I establish this order upon a very interesting insect, which in many
points still recalls the PalsBodictyoptera; in other respects, however,

it departs so widely from this and all other fossil groups that I regard

the new order warranted.

The head is free, rather large, and apparently prognathous; it shows

moderately large, lateral, compound eyes, and its form somewhat

recalls the head of perlids or embids. The prothorax is remarkably

elongate and wider than the head, without pleurites. Meso- and

metathorax somewhat smaller than the prothorax. A))domen rather

compressed, shorter than the wings. Hind wing only slightly shorter

and broader than the front wing, while the difference in their venation

is scarcel}^ worth mentioning. Costa marginal, well developed; sub-

costa abridged, ending inmiediatel}'^ below the middle of the wing.

Radius simple and stout, continuing to the tip. The radial sector

arises near the base and is far removed from the radius; it separates

into 3 branches. The media is free and forms a large fork. The like-

wise free cubitus extends obliquely to the inner border and sends out

posteriorly 4 short, simple, or furcate branchlets. The first anal vein

forms a short fork, the second is simple, and both continue in a curve

to the posterior margin. The anal area is small in both pairs of wings

and is not defined. The wide space between the radius and the radial

sector is filled up with large polygonal cells and the remaining inter-

f!
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spaces arc l>ridged over by strai(»'ht cross veins far removed from each

other. The wing's are not horizontally outspread, as in previously men-

tioned forms, but are laid back Hat over the abdomen, yet not folded.

The derivation of this form from the pala^odictyopteres is certaiidy

not so difficult as the determination of its relations to the more highly

developed groups, of which, in my opinion, the highest perlids and

embids come into consideration. In view of the entire course of

ev^olution, the latter of these groups seems to me to agree most closely,

on account of the stronger reduction of the anal portion of the wing

and of the cross veins, for it must be admitted that the progenitors of

the perlids may also have already possessed a tendency to the forma-

tion of an anal fan in the hind wing; further, that the number of their

longitudinal and cross veins may have been still greater. If the

reduction of the cross and longitudinal veins in the wing of Hadento-

v'tiim is imagined to have advanced only a little farther, there would

result in any event an embidlike form of wing.

This explanation, however, still remains very uncertain, and it is

easily possible that direct descendants of Iladentoinuin no longer exist.

HADENTOMUM, new genus.

HADENTOMUM AMERICANUM, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvaiiian;

Kittanning? (Allegheny) stage.

A, /.

Figs. 19, 20, 21.—Hadentomum american'um.

Length of front wing, 20 mm, ; length of entire specimen 35 mm.
Daniels collection. Reverse of cot^^pe in the U. S. National Museum

:

Cat. No. 35579.
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Order HAPALOPTEROIDEA, new order.

This order i.s to be regarded as provisional, and, moreover, iiieludes

but one American fossil of which there is only one front wing- known,
and which permits itself at present to be ranked in no other order.

The neuration of this wing may ])e easily traced to the paheodic-

tyopteran type, yet in the redaction of the cubitus and in the more
vaulted (instead of extending in a curve to the lower margin) anal

veins, it shows itself more highl}^ specialized. A separation of the

anal area has not yet been attained, and the wing appears to have

been of a very tender, delicate, membranous nature. As neither the

body nor the hind wing is present, I have not attempted to place this

interesting fossil in one of the other Paleozoic orders, although it is

always possible that it belongs in the protorthopteran group. It may
be, however, that in this specimen we must seek a forerunner of the

perlida^, the venation of which can quite easily be traced in that of

the present fossil. However, in any case, further discoveries must
be awaited before we can here render a iinal decision.

HAPALOPTERA, ne>A^ genus.

HAPALOPTERA GRACILIS, new species.

LocaUti/.--'6\\?iY\) Mountain Gap, near Tremont, Pennsylvania.

Anthracite series; stage undetermined.

Length of wing, 15 mm. The greatest width amounts to scarcely

one-third the length and lies somewhat below the middle of the wing.

The tip is rounded oft' obliquely; the costal border is so slightly curved

as to ])e almost straight; the costal area is narrow. The sulicosta

^ ,
fuses with the radius

just above the tip of the

wing. Radius simple,
' not far removed from

the subcosta. Radial

sector originating near

the base of the wing,

with 3 simple branches

extending obliquely to

the apical border. Media independent, not uniting with the radius;

it lirst sends oft* an oblique branch to the inner margin and then forms

a large long fork, whose branches continue obliquely to the lower end

of the apical border. The cubitus is restricted to a single long fork,

below which 2 distinctly vaulted, simple anal veins are then to be seen.

Midway thi-ough the medial group stretches a furrow, but the limits

of the anal area are not ftxed. The cross veins are not XQvy distinct,

but appear to have been rather regularly distributed. The wing joins

the thorax with a broad base.

JJoloti/j>e.—Cixt. No. 38731, U.S.N. :Vl.

Fig. 22.—HAPALOPTERA GKACILIS.
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Order MIXOTERMITOIDEA, new order.

Thi.s order i.s likewise u provisional one, tuid includes only two t'orD:8,

Mirotermes luganensls Sterzel, from Saxony, and Geroncura m'llxon'i

Matthew, from St. John, New Brunswick, the placing of which in

other orders has seemed to me hazardous.

The wings of these forms are distinouished by a broadly rounded

apical border, and in respect to their neuration they very closely

approach the paheodictyopteran type. The few branches of the

media, the cu))itus, and the anal veins extend obliquely to the lower

margin. The anal area is feebly developed, and its limits are not

fixed: the sul)costa is reduced, the radius simple, and its sector feel)ly

branched. Cross veins straight and numerous.

There will probably be no doubt cast on the direct derivation of

these forms from the pahvodictyopteres. Whether, however, they

nuist be ]>rought into nearer relations to the protorthopteres or to the

perlids, I have not l)een a])le for the present to decide.

GERONEURA Matthew.

GERONEURA WILSONI Matthew.

Geronenra irihoni ]\Iatthew, Trans. Roy. Hoc. C-anada, IV, 1889, ji. fi?, pi. iv,

fig. 10.

Localify.—St. John, New Brunswick, Little River group; = ': Potts-

ville age.

Order PROTORTHOPTERA Handlirsch.

This order embraces a series of Paleozoic forms, which are distin-

guished ])v more highl}' specialized wings and, according to my view,

constitute a transition from the paheodictyopteres to the orthopteres

(v. sir.). The wings of these forms are folded over the abdomen when
at rest; the front wings no longer have the simple venation which we
have seen in the l^iheodictyoptera, and their veins no longer extend

in regular curves to the inner margin. The hind wings are rather

similar to the front ones, yet possess an enlarged anal area marked oil'

by a fold. When the wings are at rest, this area is doubled under. The
l)ody is more or less strongly built; the prothorax large, often much
elongated; the head large with strong mouth parts fitted for chewing,

and with long slender antenna^. The legfs are either similar in form

and fitted for running, or the hind ones are transformed into legs for

jumping. Stridulator}' organs not yet present.

Family SPANIODERID^], new family.

In this family 1 place a num])er of American forms with greath'

elongated prothora"x and strongly vaulted cubital vein, whose oblique

branches are directed backward. These forms have as 3'et no legs for

jumping.
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SPANIODERA, new genus.

Front wing with apiciil border broadly rounded, .slightly- curved

niaro-inal eosta, and al)rido-ed sulx'osta. Radius simple, reaching nearly

Figs! 23, 2^, 25.—SfAMUUEitA A.»liiL'LAN.S.

to tlie tip of the wing. Radial sector issuing near the base, furcate

below the middle, and each branch again divided. About ni the

middle of the wmg, the media separates into '2 forked branches. The
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cul^itus is long", continued in a gently S-shaped curve, and sends out ^

simple offshoots obliquel}' backward. The few anal veins are gently

arcuate. Hind wing with a large anal area, limited by a straight fold,

radial sector 3-branched and media simpl}' furcate; its cubital vein is

more strongly arcuate and the branches extend in part to the apical

margin, in part to the anal furrow. Cross veins not very distinct,

oblique in the costal area, elsewhere more perpendicularly arranged.

The prothorax is long and narrow, the head rather large and seem-

ingly prognathous, with moderately developed compound eyes. Middle

and hind legs appear far removed from one another and are long and

stout.

SPANIODERA AMBULANS, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning^ (Allegheny) stage.

Length of the entire insect, 48 mm. Lenoth of the front winp',

35 nmi.

Holotype.—Q%i. No. 88S1T, U.S.N.M..

GYROPHLEBIA, new genus.

Very similar to Spanlodera. Costa nearly straight. Sul^costa con-

tinued farther toward the tip of the wing. Radius simple. Radial

sector originating near the base, with 3 branches directed ))ack-

ward. Media (;') not forked. Cubitus arcuate, with 4 branch(\s

extending obliciuely to the iimer margin. Anal \eins similar to those

in S2)((n!od<'ra.

Prothorax long; head somewhat prognathous, anteniuv long and

slender; front legs shorter; middle and hind legs longer, all only in

part preserved and therefore not to be described in detad.

GYROPHLEBIA LONGICOLLIS, new species.

"Near CheUphh'bia" Scudder, Mem. Boston Soe-., Ill, 1885, p. .'^29, pi. xxx,
lig. 7.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Alleghen}^) stage.

Flli. JG.—(lYRorHLEBIA LOJiGICOLUS.

Length of the entire insect, 40 mm.
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Scudder has placed this fossil in the homothetids and rightly recoo-

nized its affinity with Chellphlehia. He, however, regarded the honio-

thetids as neiiropteroid forms.

lloloti/jk'.—OAt. No. 38150, U.S. N.M.

MIAMIA Dana.

MIAMIA BRONSONI Dana.

Miamid hroufioni Dana, Amer. Jour. Sci. (2) XXXVII, 18(54, p. ?A, fig. 1.

MidDilu bronsoni Scudder, Mem. Boston Soc, I, 1866, p. 190, pi. vi, figs. 2, 4.

MiamUi broDsoni Brongniart, Bull. Soc. Rouen (3), XXI, 1885, p. 62.

LocaVitii.—Morris, Illinois. Pennsylvanian; Kittanning- >. (Alle-

gheny) stage.

On this fossil Scudder founded the ""neuropteran"' group Pabeop-

terina, which he t)rought into relation with the terniitids. Gerstilcker

considered the fossil aperlid; Brongniart, a ''neurorthopteron'' of the

family "Hadrobrachypoda;'' Brauer. on the other hand, found mor(>

affinity with the orthopteres.

PROPTETICUS Scudder.

PROPTETICUS INFERNUS Scudder.

Propleticus infermiR .Scudder, ]\Iem. Boston Soc, III, 1885, jk 884, ])l. xxxi,

fig.s. 8, 4.

Locality.—Little Vermilion River, Vermilion County, Illinois.

Pennsylvanian; Allegheny ? stage.

Scudder placed this form also in the neuropteroid series, in the

Pala?opterina. Brauer stated that its systematic position was unde-

termined, hut found relationship with the sialids.

CAMPTOPHLEBIA, new genus.

CAMPTOPHLEBIA CLARINERVIS (Melander).

l)lch/oiieiir<( rl'iriiierrif! Mm.A^\)KH, .T(»ur. (Jeol., XI, HK)."., p. isf), ])1. vr, fig. 1; ]»1.

vii, fig. 8.

Loealliy.—Danville, Illinois. Pennsylvtmian; C'onemaugh (or Free-

port ?) stage.

Melander wrongly referred this form to the dictyoneurs, which he

regarded as a protophasmid. I am tluMcfore forced to propose a nmv

generic name foi'the fossil.

METACHELIPHLEBIA, new genus.

METACHELIPHLEBIA ELONGATA (Scudder).

Chrlii>lihbi(t f/onijald Scudder, Mem. Boston Soc, III, 1885, \k 828, jil. xxi.x, lig. 7.

Local tfij.— Mazoii Creek, neai' Morris, Illinois. PemisyKanian;

Kittamiing? (Allegheny) stage.
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This Form wa.s likewise referred by Scudder to the " neuropteroid"

ii()in;)thetids. In my opinion, the insect belongs to the protorthopteres,

:ind in ao-enusother than ( ^hclq^IiJchai <Mrhomir!(i Scudder; wherefore,

1 propose a new oeiuM'ic name.

PARACHELIPHLEBIA, ne^A^ genus.

PARACHELIPHLEBIA EXTENSA (Melander).

CheUphlehid i:iin,x,i :\Iel.\ni)EK, Jour. (TtoL, XI, VM\, \}. ISd, pi. \i, Hg. 2; pi. vii,

lig. 9.

Local Ity.—Mazon Creek, near Morris, Illinois. Femisylvanian;

Kittannino- ''. (Alleo-heny) stage.

This appears to me to ])e also generically ditlerent from CJnUplile-

h!a cai'hoiutr'd.

PETROMARTUS Melander.

PETROMARTUS INSIGNIS Melander.

Prlroinarhix lusl(jiiis ;Mkl.v.\i>ek, .lour. Geol., XI, llHIo, p. I!t2, pi. vi, fig. H; pi. ix,

lig!^. 12, ]:i

Lovdlitij.—Fetty's Ford. Little Vermilion Kiver (Danville). Illinois.

Pennsylvanian; Allegheny '. stage.

]Melander referred this form to the homothetids.

DIECONEURA Scudder.

DIECONEURA ARCUATA Scudder.

Diccoiuiunt arcnatd Scuddek, Mem. Bo8ton Soc, III, 1885, p. '.V.M\ \A. xxx, tig. 4.

Locality.—Mazon Creek, near Morris. Illinois. Fennsylvanian;

Kittanning- i (Allegheny) stage.

Scudder placed this fossil with the Faheopterina, a family of his

neuropteroid Faheodictyoptera.

Llolotyjje. —C?ii. No. ?>814('>, U.S.N.M.

DIECONEURITES, new genus.

DIECONEURITES RIGIDUS (Scudder).

Diecoiu'iinr rigidd Wcuddek, Mcui. Boston Soc'., Ill, 1885, p. 83(), pi. xxix, tig. 10.

Locality.—Campbells Ledge, Fittston, Fennsylvania. Near top of

Fottsville; upper transition group.

A poorly preserved fossil, which, however, still makes it possit)le

to discern that it belongs in a ditferent genus from Dleconevra arcuata

Scudder. Scudder referred the form to the Faheopterina.

LLolotype.—Q2A.. No. 381;V), U.S.N.M.
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METRYIA, ne\^' genus.

Front wing' of a form similar to that in Diecoveura^ but .somewhat

less slender. The marginal costa not vaulted. Subcosta reduced.

Radius simple, reaching to the tip. Sector issuing near the base and

divided into 2 dichotomous branches below the middle of the wing.

Media probal)ly simple. Cubitus apparently forming a large cui»ve,

from which one simple offshoot, then 2 forked ones, and finally one

more simple, short branch run oil' successively ))ackward. Anal area

with 2 compound and 1 simple veins. Cross veins preserved only on

the costal border.

METRYIA ANALIS, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanniugi (Allegheny) stage.

Fig. 27.—Metryia analis.

This large wing, 34 nmi. long, most probably belongs to a spanioderid

form, although the cubitus appears to be somewhat difi'erently con-

structed than in the other genera of the group.

Holotype.-^Q^t. No. 38834, U.S.N.M.

Family CEDISCHIID^E, new family.

A numlier of the protorthopteres are charactenzed by the fact that

the superior branch of the media of the front Aving coalesces with the

radial sector, and later again furcates to continue on apparently as an

ofi'shoot of the latter vein. In one of the previously discovered forms

of this group, the hind legs are preserved and are developed as legs

for jumping (as in locustids).

This group is represented in Europe and America.

GENENTOMUM Scudder.
,

GENENTOMUM VALIDUM Scudder.

Genentomum mlklum Scudder, Mem. Boston Soc, III, 1885, p. 329, jdI. xxx,

figs. 2, 3.

QiJdischia valida Brongniakt, Faune ent. terr. prim., 1893, p. 559.

Locality.—Mazon Creek, near Morris, Illinois; Pennsylvanian;

Kittanning 'i (Allegheny) stage.
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Sciidder took tho hind wing-s for the front ones, and referred the

form to the liomothetids (Paheodietyoptera Neuropteroidea); Bi-auer

fonnd aftinitv with the sialids, and only Brongniart recognized the rehi-

tionship with the orthopteres in a (strict sense.

llolotype.—C^i. No. ;iS135, ILS.N.M.

PROGENENTOMUM, new genus.

Closely allied to the genus (Tenentornnni. The front wing is sonie-

wliat more pointed, its anterior margin slightly arched; subcosta

reduced; radius simple, its sector emerging- far above the middle, with

4 in part furcate anterior branches. Media with (?) 5 nearly parallel

principal offshoots, the first of which comes in contact with the radial

sector at one point. Cubital and anal parts not preser>'ed. C^ross

veins almost straight, rather regular and numerous, but not very

strongly imprinted.

PROGENENTOMUM CARBONIS, new species.

Locality.—Mazon Creek, near Morris, Illinois; Fennsylvanian;

Kittaiming ( (Allegheny) stage.

Fig. 28.

—

Progenentomxtm carbonis.

A piece, 35 mm. long, of a wing whose length was about 50 nun.

Daniels collection. Reverse of holotj'pe in the U. S. National Museum:
Cat. No. 35580.

Family GKRARID.F, new family.

In tills family 1 place a series of larg^er American forms, which in

the main are not sufficiently well preserved to be accurately described,

yet permit it to l)e clearly seen that they belong to the protorthop-

teres. The bodies of these insects are not Avell preserved, neverthe-

less they appear to haAe been rather slender and the prothorax seems

compressed, with margins, borders, or processes perhaps similar to

those which we find in man}^ recent Orthoj^tera. Unfortunately, in

all the fossils of this group at hand the front and hind wings lie over

one another—that is, are folded over the abdomen, so that the deciph-

ei'ing of the neuration is attended with considerable difficult3^

It is possible that this family may coincide with the oedischiids when
better preserv^ed examples become known.
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GERARUS Scudder.

Wini>-.s with sliii'htly iiivuate anterior border, niaro-inal costa, ])roadly

rounded end, and abridg-ed subcosta. Radiu« simple. Radial sector

issuing near the base, with numerous in part divided branches. Media

(at least in the hind wing) free; cubitus with several otfshoots branch-

ing out backward.

Anal area of " '*' ^und wing fatdike, enlarged, and plaited.

GERARUS VETUS Scudder.

Gernrnx fifun Scuddek, Meui. Boston Soc, III, 1885, p. 344, jil. xxxi, fig. 6.

Locdllfy.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning 'i (Allegheny) stage.

Scudder placed this form in the group ''Gerarina," of his neurop-

teroid Palieodictyoptera.

Ilolotype.—r^^ ^^. 38136, U.S.N.M.

•GERARUS LONGUS, new species.

LocaJltij.— IV'^'on Creek, near Morris, Illinois. Pennsjdvanian;

Kittaning 'i (Allegheny) stage.

Fig. 29.—Gerabus longus.

Length in similar wings, 5() nun. ; more slender than the preceding

species.

Holotyjje.—Q'At. No. 38822, U.S.N.M.
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GERARUS DANIELSI, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Alleghen}') .stage.

Obverse and reverse of a niagniticently preserved example, in which,

however, the wings again unfortiinateh^ lie over one another. With

the exception of the anteriox- margin, the front wing has only mere

traces left, so that the vena-

tion of the hind wing, at least,

can be more clearly made out.

The accompanying figure

shows on the right side the

well-detined marginal costa,

then the subcosta ending in

the costa above the apex,

the simple radius, the radial

sector arising near the basal

attachment of the wing, and

having 5 simple or (on the left)

compound branches, then the

man3'-times branched media,

and finally the cubitus, with

its abridged oti'shoots con-

tinidng* downward toward the

anal furrow. In the evidently

plaited anal fan, a num))er of

straight veins are to ))e seen

diverging nidially. Cross ,

veins appear to have been abundantly developed, but are not sharply

defined. The abdomen was shorter than the wings, and moderately

stout; the prothorax large, almost saddle-shaped, and not broader than

long, rugose and always fui-nished with 2 spinelike processes on the

sides. A longer process lying in front of the prothorax may pertain

to a part of the head.

Daniels collection. Plastotype and reverse of holotype in the U. S.

National Museum: Cat. Nos. 25928, 35574.

GERARUS MAZONUS Scudder.

Ger(trus7nuzoiin.'< Sciudeh, Mem. Boston Soc, III, 1885, p. 344, pi. xxxu, tig. 7.

Lorf/j;ti/.—^Miv/An\ Creek, near Morris, Illinois. Pennsylvanian:

Xittanning? (Allegheny) stage.

GERARUS ANGUSTUS, new species.

Localiti/.—MayAm Creek, near Morris, Illinois. Pennsylvanian:

Kittanning? (Allegheny) stage.

Proc. X. M. vol. xxix—05 19

Fig. 30.—GERARUS danielsi.
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This species wjis longer and nioi'e slender than the foregoing, and

may have had a length of wing of about 65 nnn., of which 53 nnn. are

preserved.

JIoh>t!/j>,.—V'At. No. 3ssii, r.s.N.:\L

Fl(!. SI.—CiKKAIU'S ANC.rSTUa.

GENOPTERYX Scudder.

By this generic name Scudder designated a fossil which in an\' e^'ent

is most nearl}^ related to (remrux.

GENOPTERYX CONSTRICTA Scudder.

Gcnoi)liri/.r riiii.tliichi Sciddku, .Mem. IJostoii Sdc, Jll, 1885, i>.
'.V27, pi. x.vix,

H^'. 11.

LocaHfii.—Mazon Creek, near Morris, Illinois. Pennsyivanian;

Kittaning? (Allegheny) stage.

Scudder referred this form not to the (lerarida", l)ut to the honio-

thetids.

JIolotype.—OAt. No. 3X14:8, U.S.N.M.

GERAROIDES, ne^A^ genus.

By this name I distinguish a form which has been I'ecently pub-

lished by iVIelander and erroneously placed in the genus Dieconcura

Scudder.

GERAROIDES MAXIMUS (Melander).

JJiecovcura )naxi)H<i Mklaxdeh, Jour, (ieol., XI, 1903, p. l!»o, ])1. vi, lig. 5; j)!.

VII, figs. 14-17.

Locality.—Mazon Creek, near Morris, Illinois. Pennsyivanian;

Kittanning? (Allegheny) stage.

Melander referred this fossil to the Paheopterina, one of the'' neurop-

teroid" palajodictyopteran groups.

Order PROTOBLATTOIDEA, new order.

The forms which I include in this order appear to stand in the same

relation to the recent blatta^forms as do the protorthopteres to the

recent orthopteroids—that is, they seem to form a connecting link
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l)etwoen the Palaiodictyoptera and the l)hittteform8. The great .simi-

larity existing between many protorthoptere.s and protoblattoides

clearly indicates, therefore, that the two groups were derived from

nearly related Pakeodictyoptera.

The protoblattoids are characterized by ;i distinct, rounded liead. by

a prothorax either not expanded or only moderately so, and by wings

which stand about midwa}' between the blattoids and the pala^odicty-

opteran type. VV'hen at rest the wings are laid back over the abdo-

men. The front wings have an anal area fairly well detined and filled

up with arcuate or oblique veins descending to the posterior margin;

the hind wings, on the other hand, iiave an enlarged, fold-bearing anal

area. The body is not very slender, ])ut still is more so than in the

maiority of ))lattoids.

Family ( )RYCT()BLATTINID.E, new family.

,
This family embraces a series of forms that have ))cen referred by

authors partly to the blattids and partly to the homopteres (Fulgo-

ridcv). These forms are distinguished b}^ a well-defined anal area,

with a variously large number of more or less oblique or arcuate lon-

gitudinal veins; further, ])y a strongly compound radial sector, a less

copiously divided media, and ])y a large number of delicate veins run-

ning out obliquely from the cul)itus. The costal area is I>road and

filled up with numerous veins issuing from the subcosta. From the

radius also such veins extend forward. Intercalarv venation af)un-

dantly developed, often forming accessor}^ sectors between the princi-

pal veins. Legs stout, homonomous. Antenna' long and many jointed.

Thorax stout, with the pronotum not nuich expanded.

Very similar wings are still found to-day among the mantoids; for

example, in Metalleutiai.

ORYCTOBLATTINA Scudder.

Media free from the base on, not united witii the radial sector.

ORYCTOBLATTINA LAQUEATA Scudder.

Or\\c,U)hlaUhia luijtKxiUt, Scujjdek, Bufl. U. 8. Geuf. Surv., No. l-!4, 18!)5, p. IS'.^,

pt. XI, fig. 6.

Locality.—170 feet above the base of the Jpper Barren Coal Meas-

ures, near Kansas City, Missouri. Chanute shales; Conemaugh ? stage.

Scudder regarded this form as one of the Palgeoblattarite.

Holotype.—Q'At. No. 38160, U.8.N.M.
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J}

Fl(i. o2.—OKYCTOBLATTINA AMERICANA.

ORYCTOBLATTINA AMERICANA, new species.

Locality.—Wills C'reek, near Steubenville, Ohio. Coiiemaiig-h for-

mation ; shales above the Ames limestone.

A front winji- of 19 mm. length. Similar to Oryctohlattina laqnenta

Scudder. Radial sector with 4 nearly

parallel branches extending in an

almost straight course to the apical

margin. Media free and independent,

divided below the middle of the wing

into 3 forked branches. Cubitus con-

sisting of ^1 long stems, which send

out numerous oblique offshoots to the

inner margin. Subcosta and radius

with similar branchlets directed to the anterior l)order. Anal area

rather small, with few slightly curved veins. Intercalary venation

unfortunately not well preserved.

JIoloty2)e.—C2ii. No. 38647, U.S.N.M.

ORYCTOBLATTINA LATIPENNIS, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Couemaugh
formation; shales a))ove the Ames limestone.

A fragment 11 nun. long, from the base

of a long, proportionally broad wing about

LS mm. in length. .The space above the sul)-

costa is tilled up with oblique veins, and the

wide space ])etween the subcosta and the

radius l\y rather regular cross veins. Radial

sector with only a few distant branches.

Media free, first furcating below the middle.

Cubitus dichotomous, with many oblique

veinlets stretching backward.

All interspaces are filled up with straight or undulating cross-veins.

ILolotype.—C?ii. No. 38656, U.S.N.M.

BLATTINOPSIS Giebel.

Germar's Blattbui retlcalata is to be regarded as the type of this

genus. Above the origin of the radial sector, there spring forth

proximally from the radius from 1 to 2 longitudinal veins, which

most probably belong to the media.

BLATTINOPSIS ANTHRACINA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Length of the front wing- about 17 mm. Costal border strongh^

arcuate. Costal area broad. Subcosta does not extend far beyond

Fig. 38.—oryctublattina lati-

PENNIS.
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the niifldlc of the win^-. Radius continued far toward the apex.

Radial sector with f) nearly paraHel branches, the third of which

divides into 3 twigs. Above the radial sector only 1 straight brancli

issues from the radius. Media,

however, twice forked. Cul)itus

furcate, with numerous veinlets

extending" to the margin. Anal

area limited by an arcuate fold,

with several nearly straight lon-

gitudinal veins. Cross veins in

the costal area oblique, as well as

in tiie distal portion of the space

above the radius; l)ut in the basal

part of the wing they are straighter

Pig. 34.—Blattinopsis anthracina.

Between the branches of the

radial sector and the media, as well as in the post(aiV)ital area and

below the radius, are polygonal cells. In the smaller areas, these

cells are arranged in two rows, so that their connecting veins become
almost like accessory sectors, as in other species.

fTolot,/pe.—C^t. No. 38629, U.S.N.M.

GLAPHYROPHLEBIA, new genus.

In this genus the muuber of veins is much more reduced than in

those preceding. The media is free and forms a simple fork; the

radial sector has 5 simple branches, and the cu))itus sends out a series

of inclined branchlets which are directed backward without presenting

a typical forking. Anal area small, with few veins, and marked oil'

b}^ a nearl}^ straig-ht fold. Intercalary veins well developed. Cross

veins not very close; in the larger areas united in a net-like manniu-.

GLAPHYROPHLEBIA PUSILLA, new species.

Locality.—From a coal mine 150 feet deep, at Braceville, Grundy
County, Illinois, Pennsylvanian; Kittanning- ? (Allegheny) stage.

Length of the front wing, 10

mm. Anterior margin moder-

ately curved, apex very broadly

rounded. Costal area broad,

Subcosta reaching not far be-

yond tlie middle of the wing.

Radial sector emerging above

the middle of the wing and

sending out successively to

the apical border 5 simple
branches, which diverge in a fanlike manner. Media free, divided
into a large fork about in the middle of the wing. Cubitus vaulted,

not furcate, sending out backward about 5 branches with accessory

sectors lying between them. Anal area small, defined anteriorly by

Fl<i. Sf).—GLAPHYROPHLEBIA PUSILLA.
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;i nearl}' straig-ht fold. C^^stal area with o])li(iue cros.s veins. The

remaining V)road area.s have a wide-meshed networl^; the small ones

have cross and intercalary veins. From the distal end of the radius

olilique veins stretch to the anterior margin.

Daniels collection.

MICROBLATTINA Scudder.

SiilK'osta reduced. Radius Avitli a numlier of lu'anches directed to

the costal margin. Radial sector with about 6 offshoots 1)ran('hing otf

backward. Media with 2 furcate branches. Cubitus with several

oblique veinlets extending backward. Of intercalary and cross-veins

there is nothing to be seen.

MICROBLATTINA PERDITA Scudder.

MirrobfattirKi jierdila Sctdder, Bull. U. S. (jeol. Surv., No. 124, 1S9S, p. .57, ]il. iii,

fig. 5.

Locality.—East Providence, Rhode Island. Pennsylvanian; Ten-

mile series; Allegheny or Conemaugh stage.

Referred b}^ Scudder to the Pala?oblattaria?.

JIolotype.—OAt. No. 88098, U.S.N.M.

Family .l^]THOPHLEBID.Fv, new family.

In this family, which I regard as a provisional one, I place a form

whose relations to the oryctoblattids can hardly be misunderstood.

The costal area is broad. The subcosta sends out numerous obliijue

veins to the slightly curved costal margin. The radial sector issues

from the radius not far above the middle of the wing and sends out

several (3 or -i) branches to the apical- border. The media separates

into 1 superior furcate, and 1 inferior copiously-branched ott'shoot.

The cubitus sends out 4 or 5 oblique branches to the inner border.

Anal area long and narrow, marked off by a gentl3'-curved vein. The

larger interspaces are bridged over by cross veins far removed from

each other.

.^THOPHLEBIA Scudder.

iETHOPHLEBIA SINGULARIS Scudder.

yEihophleh'iu i^iiir/nhiris ScrnDER, Mem. Boston Hoc, III, 1885, ]>. 838, pi. xxxi,

fig. 9.

Loeality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

Length of wing, 38 mm.
Scudder referred this fossil to the Palaeopterina, a group of neurop-

teroid pala^odictyopteres. According to my view, it can scarcely' l)e

dou))ted that the specimen pertains to a form of the blattoid series.

Holotijj)e.—CAt. No, 38147, IT,8.N,M.
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Funiily CHP^LIPHLEBID.l^:, new family.

This is likewise a provisional ^roiip, established for the reception

of a North American fossil, the systematic position of which still

appears not quite clear, although many features indicate that it

belongs in the blatta?form series.

'^'^he wings are folded over the abdomen. The front wings have a

distinctly curved anterior margin, a broad costal area, which is tilled

up with irregular, oblique, and intersecting veins. The radius runs

out parallel with and close to the subcosta, and above the middle of

the wing sends olf a sector divided into 3 to 4 branches. Media free,

with a furcate superior branch and a many-times divided inferior otf-

shoot. Cubitus free, with a numl)er of branches stretching toward

the in-ner margin. Anal area small, defined by an arched vein. (Iross

veins irregular, occasionally reticulate.

CHELIPHLEBIA Scudder.

CHELIPHLEBIA CARBONARIA Scudder.

CheUphlehid atrhottdrla Scudder, ]\Iein. Boston Soo., Ill, 1885, p. 828, pi. xxx,

fig. 8.

LocaVity.—Mazon Creek, near Morris, Illinois. Pennsylvuniaii;

Kittanning '. (Allegheny) stage.

Length of wing, about 40 mm.
Scudder also considered this fossil a "" neuropteroid " insect of the

group of homothetids. In my opinion, however, this insect can not

belong to the Pala?,odictyoptera, but only to the orthopteroids oi' to

the blattad'orms. The reduction of the subcosta and the bow-shaped

furrow of the anal area point to the latter group.

Holotype.—OAi. No. 38149, U.S.N.M.

Family ErC^FiNID.F, new family.

In this family 1 unite a series of American forms of well-marked

blattid-like habit, with broad, nearly elliptical front wings, shieldlike,

enlarged, oblong prothorax, and robust body. In some examples, an

ovipositor is to be seen. Middle and hind legs are short, their femora
stout; the front legs, on the contrary, are longer, and were evidently

fitted for the seizing of prey. At the end of the abdomen are 2 rather

short cerci. The neuration is characterized 1)}' a very broad costal

area, which attains about two-thirds the length of the wing, by a

reduction of the radius to' few branches, and ])y the expansion of the

cubital area. The anal area is reduced and is marked off by a curved

suture. When at rest, the firmly chitinized, arched fi-ont wings were
folded over the abdomen.
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EUC^^NUS Scudder.

EUCiENUS OVALIS Scudder.

EuarnuH ovalis Soidder, Mem. Boston Soc. , III, 1885, j). 825, pi. xxix, lig. 4.

Locality.—Mazon Creek, near Morris, Illinois. Peiinsylvaniaii;

Kittanniiig":; (Alleghen}^) stage.

Two of these specimens show a distinct ovipositor.

Scudder regarded this insect, also, as a nenropteroid form and
placed it in the homothetids.

Holotyp€.—i^2X. Nos. 88142, 38810, 38820, U.S.N.M.

EUCffi^NUS MAZONUS Melander.

Enaenus mazomia Melander, Jour. Geo!., XI, 1908, p. 188, pi. vi, fig. 8; pi. vii,

fig. 10.

Locality.—Mazon Creek, near Morris, Illinois. Penns3dvanian;

Kittanning-^ (Allegheny) stage.

EUC-<ENUS ATTENUATUS Melander.

Eucsenfati atfenudtiig Melander, .lour. Geol., XI, 1903, p. 188, pi. vi, fig. 4; pi. vii,

fig. 11.

Locality.-—Mazon Creek, near Morris, Illinois. Penns3dvanian;

Kittanning? (Allegheny) stage.

The IT. S. National Miiseimi possesses one example (No. 38828),

which without doubt belongs to this species. This specimen shows

us that the part which Melander took for a head pertains to the pro-

thorax. A second poorly preserv^ed example (No. 38827) exhibits

distinctl}' preserved gonapophyses, which stand out in the form of a

short ovipositor.

EUCiENUS ROTUNDATUS, new species.

" Neuropteroid. Fam. HoriwtJietidx" Scudder, Mem. Boston Soc, III, 1885,

pi. XXIX, fig. 9.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

A front wing of about 32

nnu. in length and 15 mm. in

breadth. The costal area at-

tains scarcely two-thirds the

** length of the wing and is very

broad. The radius iirst divides

below the middle of the wing

and forms but a few branches,

as does the media. More than

half the breadth of the wing is tilled up by the numerous offshoots of

the cubitus, which are mainly furcate.

ILolotyp,'. —The original bears the Cat. No. 38153, U.8.N.M., and

the label '"'cf. Acr/dit'tes jrriscus Andree."

PlO. 30.—EUCjENUS ROTUNDATUS.
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Family GERAPOMPID.?^:, now family.

The forms of this group are rather closely allied to the euca?nids;

yet the costal area of the front wing- appears more reduced and is sup-

planted l)v a great number of branches extending forward from the

radius. Here, also, the radius and media are crowded back by tlie

strongly developed cubitus. The anal area is marked off by a curved

fold, Prothorax elongated.

GERAPOMPUS Scudder.

GERAPOMPUS BLATTINOIDES Scudder.

Gerapoiiijiiif: lilattinoldix i>i:v\>i>KR, Mem. Koston Sue, HI, 1SS5, ]>. P>2t), pi. xxix,

%. 1.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

Scudder regarded this form, which is to be considered the type of

the g-enus, as a homothetid (neuropteroid Pahvodictyoptera).

GERAPOMPUS EXTENSUS Scudder.

(lerapoinpiix e.rtfiisiis Sciddeh, Mem. P)OHton Soc.

r->, 8.

LocaHty.—Mazon C!reek, near Morris,

Kittanning^ (Allegheny) stage.

Ilolotype.—i^^i. No.*38Ul, U.S.N.M.

Ill, 1SS.5, ]). .•?26, 1)1. XXIX, fiK!^.

Illinois. PeiinsvK ariian;

GERAPOMPUS SCHUCHERTI, new species.

Locality.—Mazon Creek, near Morris, Illinois. PennsyKaiiiaii;

Kittanning^ (Allegheny) stage.

Length of the front wing, 27 mm.; breadth, 11 mm.
The form of the wing is almost elliptical, with strongly arcuate ante-

rior l)orderand broadly rounded outer margin. The subcosta extends

not far beyond the middle

of the wing and sends off 7

in part simple, in part com-

pound veins to the anterior

margin. The costal area

is more band shaped and

narrower than in Eacsenux.

The radius proceeds in an

almost straight course to

the anterior border and

sends off' about a dozen

oblique twigs directed forward; the sector arises in about the middle

of the wing and forms a single fork. The media separates into 3

Fig. 37.—Gerapompi's mchichekti.
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branches, and the stroii^'ly devoloped ru])itus gives off al)oat 8 in part

eompoimd offshoots ohliciuely back\vai"d. Tlie anal area is defined by

an arcuate fold, and contains numerous veins continuing to the poste-

rior border. Between many of the principal branches accessory veins

iire to be noted.

irolnt,/j>,'.—OAt. No. 3881(;, ll.S.N.M.

Family ADIPHLEBID^T], new family.

In this family I place two forms with highly specialized wings and

enlarged, shield-shaped prothorax. The habit of these forms is

decidedh' blattid like, but the venation departs so widely from that

of all known Paleozoic blattids that it can be hardly possil)le for its

derivation to be traced from a l)lattid wing. The branches of the

radius, the media, and the cubitus, as well as those of the subcosta,

run off almost ray like from the base of the wing, and are separated by

numerous intercalar}" veins; the interspaces are bridged over by many
cross veins.

In my opinion, we may be dealing with a highly aberrant side branch

of the Protoblattoidea, which probably again disappears in the

Paleozoic.

ADIPHLEBIA Scudder.

ADIPHLEBIA LACOANA Scudder.

Adiphlehia lacocma Scudder, Mem. Boston Soc, HI, KSS.i, p. 845, pi. xxxii, fig. 6.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

nolot]ipe.—Q,%i. No. 38148, r.S.N.M.

ADIPHLEBIA LONGITUDINALIS (Scudder).

Termes longitudinals Scudder, Mem. Boston See, III, 1885, p. 850.

Goldenbergia longitndinalis JiRo^G^XARr, Bull. Soc. Rouen (8), XXT, 18S5, p. T)!.

Locality.— Isi'Azon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning 'i (Allegheny) stage.

This form may possibly coincide with Adiplthhin hicoana. The

original distinctly shows the form of the thorax and the Avings folded

over one another, the neuration of which appears to have great simi-

larity with that of the foregoing species.

Later, Scudder himself recognized that this fossil was not a termite.

LLo/otyjH.—Cat. No. 38110, U.8.N.M.

Famti.v AN1T1RACOTHREMMID.E, new family.

I establisl' this family on one of the remarka])le insects described by

Scudder, the wings of which essentially differ from those of all other

Carboniferous insects hitherto known; its chief relations are neverthe-

less still with the ])lattieform series. Tli(> ])()dv of this insect is i-obust.
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constructed similar to that in J-Cucwntis^iwdi Adiplilehki ; tlie prothorax

is enlariicd disk shaped. The front legs, like those in 1-Lur^))iis^

appear to hav(^ heen somewhat elong-ated. The front wings are

slender, -t times as lono- as wide, and liave a stronuly arcuate antenor

Ix^rder, a very narrow costal area extendinuf al)Out two-thirds the h^ng'th

of the wing-, and a short anal area which is marked otf ])y a bow-shaped

fold. The radius is simple, and reaches nearly to the ti]^ of the wijig'.

The radial sector emerges ver}" near the base of the wing', and sends

oil' -i or 5 simple Ijranches extending- in a curve to the apical border.

The oflfshoots of the media and of tlie cubitus are hard to separate, are

nearl}' parallel, and are oriented toward the apical ])order. The neu-

ration of the hind wing- is similar to that of the front wing-, yet the

su]>costa proceeds much farther toward, the tip. The anal area is,

unfortunately, not to be made out, but was evidently plaited.

Like the foregoing- form this a})pears to be a highly ahei-rant side

l)ranch oF the Protol)lattoidea.

ANTHRACOTHREMMA Scudder.

ANTHRACOTHREMMA ROBUSTA Scudder.

A)i(Jir(i.e<)lhremina rnhiiKta. Scuddkk, Mem. IJostoii Soc-., Ill, 18.S5, p. 827, pi. xxx,

ligs. 1, 5, ().

Locdl/ti/.—Mazon Creek, near Morris, Illinois. PiMuisylvanian;

Kittanning- i (Allegheny) stage.

n<)J(dyp<'.—Cat.

U.S.N.M.

No. 88139,

PROTOBLATTOIDEA INCER-
T.E SEDIS.

MEGALOMETER, new
genus.

MEGALOMETER LATA,newspecies.

Locality.—Mazon Creek, near

Morris, Illinois. Pennsylvanian;

Kittanning!' (Allgeheny) stage.

The impression of an entire

insect, with broad, elliptical

wings folded over the abdomen,

proportionally narrow abdomen,

and small, kidney-shaped protho-

racic shield. In habit this form

resembles Euc^nnx., yet the })ro-

thorax as Avell as the venation appear to be diti'erent.

The length of the entire impression aiuounts to al)()ut 87 mm.; the

length of the fi-ont wing is about 8(» nnu.

FlC. 3.S.—ME(iAL<)MF.TER LATA.
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A wide costal area can be distinguished, which takes up about two-

thirds the length of the wing. The subcosta is like that in FJuc^niis

and sends otf 5 or <! oblique branches anteriorly. Above its

extremity the radius cui'ves toward the apical margin and is simple.

Its sector appears to arise about in the middle of the wing. In cons(^-

quenceof the overlapping of the front and hind wings, I can not deci-

pher the remaining venation.

Ilolotype.—C^i. No. 38825, U.8.N.M.

PSEUDETOBLATTINA, new genus.

PSEUDETOBLATTINA RELIQUA (Scudder).

FJohhtUiiui rell(/iia Scudder, Bull. U. S. Geol. Siirv., No. 101, 1898, p. 18, pi. ii,

fig. g; No. 124, 1895, p. 106, pi. ix, fig. 10.

Lomliti/.—Pawtucket, Rhode Island. Pennsylvanian; Ten-mile

series; ? Allegheny or Conemaugh stage.

It seems to me improbable that this fossil belongs to the true blat-

tids, since the shape of thesubcosta and of the radius indicate a nearer

relationship to Eiica'iins, Gera/poinpiiSi^ etc. In many respects, also,

the neuration recalls the oiyctoblattids.

AGOGOBLATTINA, new genus.

AGOGOBLATTINA OCCIDUA ( Scudder).

Oryctoblnttin(t. occldud Scudder, Proc. Acad. Nat. 8ci. Phila., 1885, p. 87; Mem.
Boston Soc, IV, 1890, pi. xxxn, fig. 8.

Local f fy.
. -Ma,zon Creek, near Morris. Illinois. Pennsylvanian;

Kittanningl' (Allegheny) stage.

This form does not probabl}- belong to the oryctoblattids, as Scud-

der believed, but in any case in the order Protoblattoidea. Unfortu-

nately Scudder's drawing is not clear enough to make it possible to

distinguish the veins of the overlapping wings; consequently I am not

in a position to determine the systematic position more accurately.

I/oloti/pr.—Cnt. No. 88103, U.S.N.M.

POLYERNUS Scudder.

POLYERNUS COMPLANATUS Scudder.

Pnli/rrmiK c(iiiii>iiniiil IIS i<{xn)DKn, Mem. I'.nstnn Sue. Ill, 1S85, ]>. 848, ])1. xxxi,

figs. 8, 11.

LoeaJHy.—Mazon Creek, near Morris. Illinois. Pennsylvanian;

Kittanning!' (Allegheny) stage.

OI)verse and reverse of an insect about ;-)() nun. long, with front and

hind wings folded over the abdomen, and in propoi'tion to the size of

the body, with a very small, semicircular pronotum, the tuberculate

middle portion of which Scudder toolc for an e3'e.
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The veins ure much more numerous than in )nost other forms of

this order, but through overlapping and folding are so confused that

from this example an interpretation is scarcely possible.

Scudder likewise considered this fossil a "" neuropteroid '' form and

})laced it in the gerarins.

IIolotype.—Qv,i. No. 38144, LJ.S.N.M.

POLYETES, new genus.

POLYETES FURCIFER, new species.

Locality.—Mazon Ci'eek, near Morris, Illinois. Pennsylvanian;

Kittanning^ (Allegheny) stage.

Front wing, 21 mm. long, broadly elliptical, with rounded apical

margin. The subcosta may have attainted about two-thirds the length

of the wing. The radius

is simple and somewhat
recurved toward the end;

near the base of the wing-

it sends out the sector,

which is divided into 5

l)ranches. The media
1 i kewise separates near
the base of the wing into

2 main })ranches, each of

which again divides into 3 bi-anchlets. The twigs of the inferior

branch, as well as those of the cubitus, proceed to the inner margin.

The anal area may have been small and permits the recognition of

several veins extending to the posterior border. Cross veins irregular,

occasionally recticulate. Front and hind wings had a similar neura-

tion and were folded over the rather slender abdomen. The ]»r()

thorax appears to have been of moderate size.

I believe that this fossil may yet be brought into relation primarily

with Cltcliphld)la. Perhaps in just this form we must seek for the

connecting link between the Blattceformia series and the Palseodic-

tyoptera.

Ilolotype.—Ocii. No. 38S23, U.S.N.M.

Order BLATTOIDEA Handlirsch.

Scudder has attempted to separate, as an order, the Paleozoic ))lat-

toids from the later fossil and recent forms. In my opinion (which

moreover agrees with that of several authors), such a separation,

however, is not practicable, because no sharply diti'erentiating charac-

ters exist, and those selected are in no wise valid. The fusion of the

anal veins in the inner margin, on the one hand, still occurs in recent

forms, as well as the independence of the principal veins from each

Fk;. 39.—Polyktes furcifer.
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other; and, on the other hand, anions- the tvpieal l^deozoic bhittoid

forms there are also those in which tlie type of venation prevailing-

today is to be observed. In primordial tinie, the hind wings of blat-

toids were alread\" straight as at present, exhibiting an anal area

plaited lengthwise ((-(Mitrarv to the view of Sellards): there were also

even then forms in which a cross folding of the wing was indicated (in

the European Permian), and; as a rule, cross veins were clearly

developed. In many living forms the cerci are still long and dis-

tinctly jointed. The ovipositors mentioned Ijy Sellards could probal)ly

not hold ground in a critical investigation, and may in all probability

never have existed; they have been hitherto observed only in several

nymphs, which very likely l)elong to the protobhittoids, but as yet

in no true blattoid imago, and it seems to me very hazardous to assume

the existence of long ovipositors as a character of the raheoblattaria_\"

On the other hand, the discovery of several e^g cases proves to us

that the Carboniferous blattids even at that time laid their eggs in a

way similar to that which their descendants still practice to-day. The

young stages of Paleozoic blattoids also strikingly resemble those of

recent forms, though in general it is to be noted that in individual

cases the former, in their more distinctly jointed and longer cerci and

in their more slender form, more ninirly approach the type of palaio-

dictyopteran lai'va'. As pre\'iously mentioned, it is extremely diffi-

cult to make a sharp distinction between the protobhittoids and the

blattoids, and at the present time one can hold only to the fact that

the former, at least in respect to the venation of their wings, are nuich

more closely allied to the primitixe type (Paheodictyoptera) than the

latter.

A systematic arrangement of Paleozoic blattoids in natural groups

clearly meets with not inconsiderable difficulties, because in the course

of time all series must be bound together by intermediate forms. The
systematic arrangement attempted by Scudder has proved itself

whoU}^ defective in every respect, and rests upon entirely artiticial,

arbitrarily selected characters. Moreover, as a rule, Scudder's generic

diagnoses do not at all apply to the majority of forms as arranged by

him, and according to this system very closely related sijecies must ))q

separated in widely different genera.

I have therefore attempted to set up a new grouping, to the extent

of bringing the genera and families, as far as possible, into agreement

with those of recent blattoids. In so doing, I haAC been forced to

erect a large number of new groups, in order to avoid uniting hetero-

geneous elements. I am fidly convinced that many of my genera will

be combined when more abundant material becomes known; still I

« The ovipositors mentioned by Brongiiiart as occurring in several Carboniferous

blattids are likewise a hisim indnnr, and no "prolongation of the lower genital

process."
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consider it Aviser for the present to separate them than to unite them

Avith uncertainty.

In the establishment of families I have allowed myself to be gov-

erned I)}- chronogenesis, taking- those forms which most nearly

approach the protoblattoids, namely, the palaeodictyopteran type, as

the stem group. This group includes, among others, the genus ArvJii-

iinjlacris Scudder, which, being the first described, I use in the family

name '' Archimylacridse."' This family embraces the large majority'

of Paleozoic forms, and scarcely continues into the ^lesozoic; it like-

wise includes the olde><t forms. All other families— and among these

the inylacrids also, whicli were previoush^ regarded as a stem group

—

are more highly specialized and may l)e traced back to the archimyla-

crid type. They appear chiefly in later strata and several of them

pass over into the Mesozoic.

If, with Scudder and Sellards, we should regard the mylacrids as

the most primitive blattoids, we should then be forced to go much
further, and consider the blattoids the most primitive insects; then

the archim3'lacrid wing would form the connection with the Paheodic-

tyoptera, wdiich, how^ever, in all points are incomparably more prim-

itive forms and are also proved to be decidedly older than the myla-

crids and the blattoids in general.

It is not possi])le to derive the blattoids from more highly special-

ized orthopteran forms, as the locustids, etc. ; and even if elongated

ovipositors should actually have been present in some lilattoids,

which I, however, cpiestion, there would still ])e no groiuid for such

an acceptation, because, as is well known, similar structures occur in

the most diverse developmental series, and were also present in many
Pahvodictyoptera. The fact is that in those old beds in which as yet

no blattoids have been discovered, no true Orthoptera have likewise

been met with, but only PalBeodictj^optera. In the ver}^ oldest forms,

cross veins are always present. A disappearance of cross veins always

indicates a higher specialization, and in the bhittids is frequently

associated with a stronger chitinization of the front w ing.

Family ARCHIMYLACRID.E, new family.

This group embraces the large majority of Paleozoic blattoids, and

is united with the proto})lattoids, namely, the Paheodictyoptera, by

transitional forms. The neuration of the Archimylacrida? mainly

resembles the pal^eodictj^opteran t3'pe, and may be regarded as the

point of origin for the succeeding more highly specialized families.

The subcosta of the front wing is always preserved as an independent

vein and sends otf a variously large number of branches to the costal

margin. These offshoots are either equalh' divided (pectinate) or are

united in groups, but never issue in a raylike manner from one point

at the base of the wing. The subcosta is never restricted to a short,
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strongly chitini/ed swelling at the ])ase of the anterior border. The

radius is more or less eopiously l)ranched, and only in the most primi-

tive forms still shows the typical ancestral separation into radius and

sector. The entire radial group is mainly divided into several clus-

ters of twigs, or the branches all arise iipparentl}" on the superior side

of the principal vein. The media is either separated into 2 main com-

pound offshoots, or it forms one vein with branches running otl' )>ack-

wai-d, or, finally, one such with the branches ramifying anteriorly;

All these modifications are united by transition forms.

In a majority of cases the culntus sends out its branches sloping to

the inner margin; more rarely there is one isolated, widely furcating

superior offshoot. The anal area is alwa3's marked otl' by a bow-

shaped furrow and contains a number of veins which fuse in the pos-

terior margin.

The intercalary venation is either irregidarly reticulate or it con-

sists of very delicate regular cross veins. In the forms whose wings

are more tinnly chitinized, we find in place of these cross veins only a

more or less irregular leather}^ structure, which further often exhibits

distinct cross wrinkles.

In the primitive forms the body is more slender; in those more

highly developed, often greatly expanded. Cerci are well developed,

distinctly jointed. Legs more or less slender, often with spines.

Antenna? slender.

PAL^^OBLATTA, ne^A' genus.

With this name I distinguish a very primitive form, which in many
respects shows great similarit}" to certain protoblattoids (H't/ca^nus,

Genipovipu.^^ etc.) and which in their venation very strikingl}' resemble

the palfeodictyopteran type, so that they could be referred with almost

equal right to the protoblattoids as to the blattoids.

The subcosta reaches somewhat beyond half the length of the wing

and sends out about 10 branches. The radius proceeds in a nearly

straight course to the tip of the wing and above the end sends off

about 10 branchlets to the anterior margin. The radial sector origi-

nates in the typical manner above the middle of the wing and forms 1

twigs. The media likewise separates a))ove the middle of the wing

into 2 equally furcate branches, of which the last end in the inner

margin. The cubitus sends 4 oblique branches to the inner margin.

The anal area is slender and attains nearly half the length of the wing;

it is defined by a gently curved yein and contains several (about .5) in

part compound veins which end in the posterior ))order. The inter-

calary venation is irregular and occasionally reticulate. The costal

margin is strongly curved, and the costal area wide. Wing 2| times

as long as broad. Shield of the pronotum comparatively small,

almost semicircular in form. Abdomen rather slender.
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PALyEOBLATTA PAUCINERVIS (Scudder).

ArrJihiiyldcrix /xiiiciiicrris >^cvi)\>K\{, Mem. Bo^jtoii Sue, IV, IS!M), [i. 441, pi. xxxi,

fig. 5.

Londiiij.— Mazoii Creek, iiejir Morris, Illinois. Penusylvunian; Kit-

tan nintr ? (Allegheny) stage.

Jlolotype.- C'Ai. No. 3S0«»1. T.S.N.M.

APHTHOROBLATTINA, new genus.

Similar to the foregoing genus, but ditters in the somewhat more

abundant l)ranching of the veins, the narrower costal area, and the

more regidar cross veins. The sul)costa reaches about two-thirds the

length of the wing. Radius and sector are divided in the typical man-

ner; the former with about 5 small veinlets directed forward, the lat-

ter separated into 4 to 6 branches. The media separates about in the

middle of the wing and forms about -t offshoots. The 7 to 8 branches

of the cubitus extend to the inner margin. Anal area slender; cross

\eins not very compact and somewhat irregular, but not so strongly

reticulate. Body like that in Pala^ohlatta, Front wing scarcely 2i

times as long as broad.

Type of genus. Aj>]itJi<>i'(>l>l(itthHi fasdr/crd (Scudder).

APHTHOROBLATTINA FASCIGERA (Scudder).

BlaUina fascigera Scudder, Proc. Boston Sot'., XIX, 187iS, p. 2.'{S.

Gerahlattina fancif/em SruDDEK, Mem. Bcstoii See, III, 1S79, p. W'A, \>\. vi, figp.

1,2.

Locality.—Campbell's Ledge, near Pittston. Pennsylvania. Near

top of Pottsville; ui)per transition group.

This form was pointed out by Scudder as the "oldest" ])lattid.

Two species from the middle of the Upper Car))()niferous of Europe

also belong in this genus.

6Wy/>t\v.—Cat. No. 3S05S, U.S.N.M.

POLYETOBLATTA, new genus.

Similar to the genus Aphtliorohlattina. Anterior margin of the front

wing strongly curved. Costal area nai'row^ extending two-thirds the

length of the wing. Radius with 5 stouter branches directed upward;

sector arising above the middle of the wing and divided into 3 forks,

all of which end in the apical border. Media with 2 simple and 1 fur-

cate branches directed toward the inner border and branching off back-

ward from the main stem. The 5 simple oV)lique branches which

extend downward from the strongly arcuate cul)ital vein occupy only

the middle third of the ])osterior margin. Anal area small and slender,

continuing only one-third the length of the wing, with ])ut 4 or 5 veins

ending in the inner margin. Interspaces tilled up with very regular

and delicate cross veins. Front wing fully 2i times as long as broad.

Proc. N. M. vol. xxix—05 -50
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POLYETOBLATTA CALOPTERYX, new species.

Locality.—Road from Haiupton to Peachtree Creek, West Viroinia.

Pottsville ? (From Coal blum about 400 feet above Hotmton con-

glomerate. Same as McGinness' mine.)

Fig. 40.—POLYETOBLATTA CALOPTERYX.

Length of front wing, 19 mm.
Holotyjje.—C^t. No. 25633, U.S.N.M.

KINKLIDOBLATTA, ne^A^ genus.

Front wing fully 2^ times ix^ long as broad, nearly elliptical, with

strongl}^ curved anterior margin. Costal area narrow, soarceh" reach-

ing over beyond the middle of the front margin. Subcosta with about

7 branches. Radius divided just above the middle of the wing; the

superior branch (radius .y. dr.) forming a large fork, the inferior

branch (sector) separated into two 4-branched parts. All offshoots of

the radius are directed toward the anterior margin. The media sends

off successively one furcate and 3 sample branches backward, all of

which fuse in the apical border. The cubitus stretches obliquely

backward and with its 6 branches occupies the entire space between

the anal area and the apical margin, anal area taking up two fifths the

length of the wing, with numerous veins partly united at the base.

About two-thirds of the wing appears to be tirmly chitinized and shows

no intercalary venation; the outer third, on the contrary, exhibits a

dense, small meshed, and irregular network.

KINKLIDOBLATTA LESQUEREUXI (Scudder).

Etoblattina lesquerea.vl Scuddek, Mem. Boston Soc, III, 1879, p. (j7, pi. vi, ti^. 84.

Locality.—Near Pittston, Pennsylvania; Anthracite series; Roof

shales; D seam.

Holotype.—C?ii. No'. 38077, IT.S.N.M.

ADELOBLATTA, new genus.

P'ront wing about 2^ times as long as broad, neai-jy elliptical, with

equally strongly curved anterior and posterior margins. Costal ai'ea

of normal breadth, reaching somewhat over half the length of the wing.
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Radius forked .somewhat above the middle of the wing, the superior

branch with about 3 or 4 twigs, the inferior strongly vaulted, with

about i twigs, all of which are oriented toward the front margin.

The branches of the strongly arcuate media issue posteriorly and turn

ill part to the apical border, in part to the inner margin, so that for

the 4 to 5 branches of the cubitus but little more than the middle third

of the margin remains. The anal area occupies about two-tifths of the

length of the wing and is marked off by a strongly curved fold; it con-

tains about 6 veins. Pronotum somewhat less than twice as broad as

long and nearly semicircular in form. The intercalary venation is not

known.

Type of genus, Adelohlntta cohiinh'unKi (Scudder).

ADELOBLATTA COLUMBIANA (Scudder).

rm</<nt.ohlaUinaco/iuiihiaii.a^i:vi)i>Kii, Bull. U. S. (Teol. Surv., No. Ili4, IHtlfi, p. I'M,

pi. XI, fig. 9.

Locality.—Mazon Creek, near Morris, Illinois. Penn.sylvanian;

Kittanning ''. (Allegheny) stage.

? ADELOBLATTA GORHAMI (Scudder).

Etohlatthia gorhatni Scudder, Bull. U. 8. Geo). Surv., No. 101. 1S!)3, p. 16, pi.

II, fig. a; No. 124, 1895, p. 80, pi. v, fig. 8.

Locality.—Pawtucket, Rhode Island. Pennsylvanian; Ten-mile se-

ries; ? Alleghen}' or Conemaugh stage.

PLAGIOBLATTA, new genus.

Front wing more than 2^ times as long as broad, nearly elliptical,

with strongly curved anterior margin and more slightlj' arcuate inner

border. Costal area not expanded at the base, extending about live-

eighths the length of the wing, with about 8 branches. Radius vaulted,

its superior principal branch separated into -i to 5 twigs, which end in

the anterior border, besides 4 to «! mostly compound branches generally

oriented toward the apical margin. Media proc(?eding obliquely back-

ward and divided into 2, always 3 to 4 parted forks, whose branches in

part fuse in the inner margin, so that the 5 to (> offshoots of the cubitus

take up not more than the middle third of thi» posterior l)order. The
anal area reaches about two-hfths the length of the wing. The inter-

calary venation consists of distinct regular cross veins. The prothorax

(preserved in one species) is almost transversely elliptical, and about

one-fourth l)roader than long.

Type of genus, I*J(i<jiohlatto jxiiuillcla (Scudder).
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PLAGIOBLATTA PARALLELA (Scudder).

Archimiildcris /larallela Scudder, Mem. Boston Soc, 111, 1879, p. 85, pi. vi, Ho;. 6.

Loealitt/.—Cannelton, Penns^dviinia. Allegheny formation; Kit-

tanning group; roof of the Middle Kittanning coal.

Holotyp^.—VAxi. No. 38093, U.S.N.M.

PLAGIOBLATTA CAMPBELLI, new species.

Locality.—Railway cut, Moss Creek, one-half mile above Gorman's

Mills, Pennsylvania, From shales about 40 feet below B coal {'().

Pennsylvanian; Coal Measures? Conemaugh stage.

Length of the front wing about 30 mm. Costal area broader than

in Plaglohlatta parallela. Radius directed more to the middle of the

apical border.

Figs. 41, 42.—Plagioblatta campbeij.i.

Cotype.^.—Q'Ai. No. 35391, U.S. N. M. CoHected by Messrs. Burrows

and Campbell. Survey of the Barnsboro, Pennsylvania, quadrangle.

SCHIZOBLATTA, new genus.

Front wing elliptical, about '2| times as long as l)road. Costal area

extending about three- fifths the length of the wing, with about 9 or

10 normal veins; not expanded at the base. Radius divided into 2

principal stems, the superior of which separates into H ])ranches and

the inferior into 8, the majority of the latter ending in the apical

border. The media likewise divides into 2 njain stems, the anterior of

which forms 5 branches and the posterior -l, all of which fuse in the

apical margin The 8 branches of the gently vaulted cubitus take up

the entire inner border. The anal area attains nearly half the length

of the wing. Cross veins are not to be distinguished, but instead

there is a fine-grained leathery structure.
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SCHIZOBLATTA ALUTACEA, new species.

Loc(//i///.— Wills Creek, near 8teiibenville, Ohio. Coiieiiuuiuli

foriiiution; shales above the Ames limestone.

PlG«43.—SCHIZOBLATTA ALUTACEA.

Length of front wing, 22 mm.
I/oloti//>e.—Cut. No. 38H6<S, U.S.N.M.

ATIMOBLATTA, new genus.

Front wing elongated, 2f times as long as broad, and subreniforni.

with strongly-arched front margin, very gently curved inferior border,

and rounded apical edge, with a remarkably elongated anal area, which

is fully half as long as the wing. Costal area extending three-tifths

the length of the wing, band-shaped, with al)Out 6 simple or forked

veins. Superior ))ranch of the radius emerging just l)elow the tirst

fourth of the length of the wing, and separated into -t branches by

Flli. 44.

—

Atuuiblatta curyipknnis.

double furcation; b}^ repeated forking the inferior otishoot is divided

into 8 to 9 branches, which in part fuse in the apical margin. The
media stretches obliquely to the lower portion of the outer border,

and sends off 3 nearl}^ horizontal and in part furcate branches to the

apical margin. The long, gently-arched cul)itus joins the lower end

of the apical ])order and sends off 5 to 6 simple, very obli<|ue ott'shootc

downward sind outward. No distinct cross veins.

Type of genus, Atiiiiohlaffa cin'vlpemiiK^ new species.

Locality

more coal. No. 2

ATIMOBLATTA CURVIPENNIS, new species.

Scranton, Pennsylvania. IJppeiinost l*ottsville; Dun-
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Length of the front winy, 3.S nnn. The veins of the costal area are

oeoasionall}^ forked. Cubitus with ;"> branches.

//n/of;/j,e.~Ciit. No. 35380, H.S.N.M.

ATIMOBLATTA RENIFORMIS, new species.

Locality.—Scranton, Pennsylvania. (Anthracite region.) Upper-

most Pottsville; Duiunore coal, No. 2.

Fig. 45.—ATIMOBLATTA EENIFOKMIS.

Length of front wing, about 38 mm. Very much like the previous

species. Veins of the costal area not furcate. Cubitus with 6 veins.

Holotype.—C?.t. No. 35383, U.S.N.M.

ASEMOBLATTA, new genus.

Front wing with gently' arcuate front edge, oblicjuely truncate apical

margin, and more strongly curved inner border; 2^ to 2| times as

long as broad. Costal area band-shaped, rather wide, and extending

al)out thrt^e-tifths the length of the wing. Superior otfshoot of the

radius branching out above the middle of the wing, divided into 2 to 4

twigs; inferior ])ranch of the radius separated into 5 to S> twigs l)y

repeated furcation. The media continues in a gentle oblique curve to

the lower extremity of the apical margin, and sends off 3 to 6 more

or less compound branches forward to the apical border. The like-

wise vaulted media reaches to the lower end of the apical edge, and

with its 7 to 1> in part compound branches takes up the entire pos-

terior margin. The anal area is proportionally «hort, and is marked otf

by a strongly curved fold; it occupies only one-third the length of the

wing and contains but a limited numl)er of veins. The intercalary

venation is either obliterated by the strong chitinization of the wing

or it consists of delicate and irregular cross veins. Prothorax nearly

semicircular, about one-third to one-half broader than long.

Type of genus, Axniioldnttn (Odhi'dcophUn ((xermar).
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ASEMOBLATTA PENNSYLVANICA, new species.

LiH-allty.—Drake Tunnel, Old Forge, Pennsylvania. Anthracite

series; Marcy or D Coal.

Fig. 46.

—

Asemoblatta pennsylvanica.

Leng-th of front wing, 22 mm. Cross veins distinct.

[r<>l(>ty2>t.-OAi. N().'3875>9, IT.8.N.M.

ASEMOBLATTA DANIELSI, new species.

Local!ty.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

Fig 47.—Asemoblatta banielsi.

Length of the front wing, 26 mm. No structure to be observed.

Daniels collection. Reverse of holot^'pe in the U. S. National Mu-
seum. Cat. No, 35577.

ASEMOBLATTA MAZONA (Scudder).

Etohlattina mazona Scudder, Mem. Boston Soc, 111, 1882, p. ISI, pi. x; Bull.

U. S. (ieol. Surv., No. 124, 1895, p. 89, pi. vi, lig. 5.

Eioblattina mazona Sellards, Amer. Jour. Sci. (4), XVIII, 1904, ]>. 131, fig. 16.

Locality.—Mazon Creek, near Morris, Illinois. Peunsylvanian;

Kittanning? (Allegheny) stage.

Length of the front wing, 24 mm.
The young forms referred by Sellards to this species will be dis-

cussed in another place. I must here again call attention to the fact

that the ovipositor represented by Sellards in the imago (lig, 15) was
not observed, but is merely restored, and in further considerations

should be received for the present with great reserve.

LIo/ofyj,c.—Cat No. 88068. U.S.N.M.
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ARCHOBLATTINA Sellards.

Front wing nciirly olli])tical, 'Jj times as lon^^' as hroad. Costal aiva

extending- about two-thirds the length of the wing, not expanded, with

numerous, mostly compound veins. Superior oti'shoot of the radius

more strongly l)ranched than the inferior one, which is given oti" near

the base. All branches of the radius end in the anterior margin.

Media with 2 (or 8?) compound branches running off forward. Cubi-

tus strongly vaulted, with many (about 1>) mainly furcate veinlets,

w hich take up the entire free inner border. Anal area wide, occupy-

ing two-tifths the length of the wing, with ruunerou.s veins. Pronotum
not broader than long and of nearly pear-shaped outline. Very large

forms.

Type of geiuis, Archohlattina heecJieri (Sellards).

ARCHOBLATTINA BEECHERI Sellards.

Mf(/(ihlattinn heecheri Sellards, Amer. .Tour. Sci. (4), XY, 190.3, p. 812, pi. viii.

Archohlattina heecheri Sellards, Amer. Jour. Sci. (4), XVTII, 1904, p. 218, fipfs.

30, 31, 32.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

The length of the front wing of this gigantic form amounts nearly

to 70 mm.
The name Megablattina., being preoccupied, was changed by Sellards

himself to Arch.ohlattm a

.

? ARCHOBLATTINA SCUDDERI, new species.

Bhittina si>. SciTDDER, Bull. V. S. (leol. Snrv., No. 124, 189.^, p. 142, pi. xii, tig. T)

(not. pi. x, tig. 16).

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

A hind wing, about 55 mm. long, with numerous cross veins, wdiich

possibly may belong to the preceding species.

ILolotype.^Q,2,t. No. 38105, U.S.N.M.

GYROBLATTA, new genus.

Front wing 2^ times as long as l)road, with very strongly curved

front margin, and nearl}' straight posterior border, therefore nearly

semicircular in form. The rather broad costal area reaches three-

fourths the length of the wing, and contains about 7 many-times

branched o]>lique offshoots, some of which are given off' at the base.

The radius forks very near the })ase of the wing and its superior branch

separates into -i to <! twigs; the inferior, on the other hand, into 2 to 5.

The media sti-etches in a strong vault to the inner border and sends

off' 3 to 4 long, more or less divided, branc^hes horizontally foi-wai'd to
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Mio ti]) of the wiiio-. The niuch-reduoed cubitus, with its about -t

iiiaiiily couipouiKl veinlets, occupies the middle portion of the inner

niiiiiiin, whose ])iisal tiiird is taken up l)y the short, broad anal area.

Jn one species, distinct, closel,y crowded, and regular cross veins are

present; in the other, there is nothing stated on this point.

Type of genus, (Ti/rohlattd chirlli (Scudder).

GYROBLATTA CLARKII (Scudder).

Etohlattrtm darkii Scudder, Bull. V. S. (ieol. Surv., No. 101, 1S98, p. U, pi. ii,

fig. j; No. 124, 1895, pi. v, fig. 10.

Locality.—Pawtucket, Rhode Island, Peunsylvanian; Ten-mile series;

'i Allegheny or Conemaugh stage.

? GYROBLATTA SCAPULARIS (Scudder).

Gerablattinu scapnlaris Scudder, Bull. V. S. Geol. Sui'v., No. 101, 1898, pi. ii,

fig. 1; No. 124, 1895, pi. x, fig. 7.

LoGality.—Fixwtucket^ Rhode Island. Pennsylvanian; Ten-mile

series; ^ Allegheny or Conemaugh stage.

//olot(/j)e.—Cat. No. 3800O, U.S.N.M.

DYSMENES, new genus.

Front wing in any case very broad, probably not much more than

twice as long as wide, with strongly arched anterior margin, and

genth^ curved posterior border. Costal area wide, scarcely reaching

two-thirds the length of the wing, with veins branching several times.

Superior principal offshoot of the radius separated into 4 twig-s, which,

as well as the 6 twigs of the inferior branch, all run out to the front

margin. The media proceeds obliquely to the apical border and sends

out forward 4 compound branches. Near the base the cubitus divides

into one superior, 3-parted branch, which extends to the apical edge,

and into one normal branch reaching to the end of the inner margin,

the twigs of which (about 5) are several times furcate and take up the

entire posterior border. The broad anal area occupies somewhat more
than one-third the inner margin. Nothing is said of cross veins.

DYSMENES ILLUSTRIS (Scudder).

Etohlatiina illastrix Scudder, Bull. V. S. Geol. Surv., No. 101, 1S93, p. 12, pi. u,

fig. i; No. 124, 1895, p. 70, pi. iv, fig. 11.

Locality.—Pawtucket, Rhode Island, l^ennsylvanian; Ten-mile

series; ? Allegheny or Conemaugh stage.

JLolotype.—C'Jitl^o. 38074, IT.S.N.M.
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PHOBEROBLATTA, ne-w genus.

Front wing' 2f times us long us ))r()ad, with strongly arched anterior

margin, ver}" abruptly rounded apical ))order, and nearly straight pos-

terior edge. Costal area narrow, attaining about three-fifths the

length of the wing. The subcosta advances in an almost straight

course^ to the anterior marg'in, and just at the base forms a many -times

parted branch, which occupies nearly half the costal area; further on

then follow 2 forked and 2 simple branches, all of which are very

obliquely arranged. The radial vein proceeds in a nearly straight

line to the end of the anterior l)order, and its first branch (radius s.

str.) issues very near the base, by repeated furcation separating- into 5

ofishoots; the 3 following forked branches are very obliquely directed

toward the front border. The media turns in a gentle vault toward

the lower end of the apical margin, to which it sends out 2 forked,

and one simple, very long branches. The entire inner edge is taken

up by the 4 obliquely placed branches of the cubitus, which are sepa-

rated into 14 twigs, only the basal third being filled by the small anal

area, which has but a limited number of. veins. The surface of the

wing is coarse-grained leathery, rugose, with a tendency to the

formation of cross veins.

In many respects this genus recalls Fjiniorplio}>latt(i., but differs in

form and structure.

PHOBEROBLATTA GRANDIS, new species.

Locality.—P^ishing Creek (lap, in Sharp Mountain, Pennsylvania.

Anthrucite series; lower part; hoi'izon?

Fig. 48.

—

Phoberoblatt.\ gr,\ndis.

The length of the front wing amounts to .50 nuu.

Ihdotype. Cat. No. ^STa*;, U.S.N.M.

KUMORPHOBLATTA, new genus.

Front wing 2f to ?i times as long as broad, elliptical, with almost

equally strongly arched anterior arid itmer borders. The costal
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area extends two-thirds to three-fourths the leng-th of the wino-.

and forms a \'erv pointed trian<^l(\ The branches of the subcosta

are luiited into several groups and ve y obliipiely placed. The radius

forks near the base of the wing-, and its superior branch, divided

into several twigs, advances obliquely to the anterior border, while

the posterior twigs of the copiousl}" branched main inferior off-

shoot fuse in the apical margin. The media stretches obliquely to the

lower extremity of the apical edge, and sends out forward a series of

simple or compound branches in a nearly horizontal direction toward

the apical luargin. The cubitus gives off a larger luimber of mostly

simple branches toward the inner border x\\\d{\n E((iNorj>Jiohlatt<ihei'()s)

one furcate oifshoot forward to the lower edge of the apical margin.

The anai area occupies more than one-third the length of the wing.

Cross veins are delicate and regular, very thickl}^ crowded.

Type of gemis, Euynorplioblaita Ji.eroa (Scudder).

This g-enus is also represented in Europe.

EUMORPHOBLATTA HEROS ( Scudder)

.

Necymylacrln heros Scudder, Mem. Boston Soc, 111, 1879, ]>. 54, pi. v, &g. 9.

locality.—Cannelton, Pennsylvania. Allegheny formation; Kit-

tanning g-roup; roof of the Middle Kittanning coal.

IIo/ot(/j>e.~Ct\t. No. ;-^8<)5<), U.S.N.M.

METAXYBLATTA, new genus.

Front wing elongate-ovat(\ only a little more than twice as long as

))road. Costal area the length of half the wing, wider at the l)ase,

anil of more triangular form, with 5 (to (V^) mostly compound veins.

Tne radius runs out nearly straight from the base to the end of the

anterior border, and sends out 7 luostly forked oblique branches for-

ward to the anterior margin; l)y dichotomous forking, the first of

these offshoots separates into -l twig's. The slightly vaulted media,

with its 6 in part compound branches running ott' forward, takes up
the entire apical margin. The cubitus advances obliquely to the end

of the posterior border, and sends otf to it 7 simple, reg-ular branches.

The small anal area contains few veins and is defined by a very slightly

curved fold; it reaches about three-sevenths the length of the wing.

I was able to make out nothing either of structure or cross veins.
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METAXYBLATTA HADROPTERA, new species.

Locality.—Port (iiifiitli Switchbju-k, Pennsylvania. Anthracite

series; E coal.

Fig. 49.

—

Metaxyblatta hadroptera.

Length of the front wing, 23 mm.
Holotyp^.^Ciit. No. 38783, U.S.N.M.

ARCHIMYLACRIS Scudder.

Front wing,twice as long as broad, with very strongly arched ante-

rior margin and gently curved inner border; hence, subreniforni.

Costal area extending two-thirds the length of the wing, band shaped,

with 10 to IP) in part compound veins. Radius divided before or in

the center of the wing; its upper branch sends off about 3 forked or

simple twigs to the front margin, while the lower branch separates

into 5 twigs, which are oriented toward the apical l)order. The media

curves toward the lower end of the apical margin and sends out to it

3 to -i oti'shoots, which branch off forward. The cubitus gives oft' 5 to

8 rather regular branches to the posterior ])order. The anal area

contains onl}- a limited number of veins and occupies about two-tifths

the length of the wing. The cross veins are close and rather regular.

Type of genus, Archmiylaeris acadica Scudder.

ARCHIMYLACRIS ACADICA Scudder.

Arcldym/lacris (rcadica ScuooEii, Dawson's Acadian Geol., 2 ed., lcS68, \). 888, liif.

158; Mem. Boston Soc, III, 1879, p. 84, pi. vi, figs. 8, 14.

IjHiiJify.— Main coal. East River, Pictou, N. S. Pennsylvanian.

ARCHIMYLACRIS VENUSTA ( Lesquereux.)

BlaUinu venuda Lesquereux, 2d Rept. Geol. Ark., 1860, p. 814, pi. v, tig. 11.

EtohlaUiva renusia i^cvnvF.K, Mem. Boston Roc, III, 1879, \>. 70, i)l. vi, tig. 12.

Locality.—Frog Bayou. Arkansas. Upper coal-bearing division

(
'.
— Allegheny stage).
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PHYLOBLATTA, new genus.

Under this iianie I inciutlc a series of t'orins with more or less re^Hi-

hirly elliptical front winos, whose lenoth is at least ^1\ times, hut

mainly 2^ times as great as tlie l)readth. The costal area is always band

shaped, never especially wide, and also never particularly expanded

at the base; it extends at least one-half, butchietly three-tifths or two-

thirds the length of the wing and contains a variously large number

of veins. The radius always remains in the anterior half of the wing

and occupies, with its forward-directed branches, the free portion of

the front margin. The iirst of these veins is either simple or furcate

or is divided into 3 to 5 twigs. The media stretches in a gentle curve

to the lower end of the apical border or to the extremity of the poste-

rior border and sends off forward a variously large number of more

or less compound branches, mainly rather straight to the apical margin,

which the}" almost entirel}" occupy. The cubitus, with its chieffy com-

pound veinlets, takes up nearl}' the entire free inner border, and with

its distal branches fre({uently reaches even to the lower end of the

apical margin. The anal area extends one-third to two-fifths the

length of the wing and contains a moderately large number of veins.

The intercalary venation is either more rugosely leathery or more

cross wrinkled. {'.) Regular cross lines do not seem to ])e developed.

This genus, which is very abundant in forms, is spread over America

and Europe, and seems to represent the origin of many more highly

specialized types. The species are found in the upper parts of the

Carboniferous formation and in the lower portion of the Permian for-

mation. I am convinced that after further and more careful investiga-

tion of more al)undant mat(n"ial many of the succeeding species will be

combined.

Type of genus, /*/n/h>hh(ft<i scJiroctrrl ((riebel).

PHYLOB1.ATTA COMMUNIS (Scudder).

EtohkiUiiMruniiimidii Scui)J)EK (part), lUill. U. S. (leol. tSurv., No. 124, iSltn, p. 93,

pi. VII, fig. 10 (not figs, n to 17).

Locality.—Cassville, West Virginia. Dimkard formation; Lower
Permian.

In my opinion, Scudder has uniti^l several species under the name
Kfohlaffliui co'j/t//ufni.s^ from which 1 select the one represented in

tig. 10 as the type.

Cotype.—Cat. No. 38188, U.S.N.M.

PHYLOBLATTA MACROPTERA Handlirsch.

Etohlattina cuiitiiiimis Scuddek (part). Bull. U. S. (Jeul. Surv., No. 124, 1895, p. 98,

pi. vn, fig. 17 (not figs. 10 to 16).

Locality.—C^assville, West Virginia. Dunkard formation; Lower
Permian.

Holotype.^C'At. No. 38891, U.S.N.M.
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PHYLOBLATTA MACILENTA (Scudder).

EliMdtthia riiiirilnitd Scuddkk, Bull. T. S. (ieol. Surv., No. lL'4, lS9n, p. KM,

|)1. viii, tig. It.

LociiJitii.—Cassvillo, West Virj^inia. Diiiikard formation; Lower

Permian.

Jlolotype.—O^i. No. 88163, U.S.N.M.

PHYLOBLATTA MUCRONATA (Scudder).

Etobkat'nM ///(UTO»a^rt Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 74, pi. v,

fig. 3.

Localify.—Cassville, We«t Virginia. Dunkard formation; Lower

Permian.

Holotype.—OAi. No. 88191J, U.S.N.M.

PHYLOBLATTA MEDIANA (Scudder).

EtoblaUina mediana Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 69, \A. iv,

fig. 4.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

Holotype.—C^t. No. 38198, U.S.N.M.

PHYLOBLATTA OVATA (Scudder).

EtoblaUina ovaia Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, pi. iv, fig. 6.

Locality.—Cassville, West Virginia. Dmikard formation; Lower

Permian.

Bolotype.—Cat. No. 88201, U.S.N.M.

PHYLOBLATTA DEDUCTA (Scudder).

GerablaUina dfditcta Scudder, Bull. U. S..CTeol. Surv., No. 124, 1895, p. 12.S, pi. x,

fig. 15.

Locality.—C'dssYiUe, West Virginia. Dunkard formation; Lower

Permian.

LTolotype.'-Ciit. No. 88068, U.S.N.M.

PHYLOBLATTA ABDICATA (Scudder).

(ierablatthia ahdimia Scudder, Bull. U. S. Geol. Surv., No. 124, 189."!, \>. I IS, pi. x,

fig. 6.

Zom/%.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

ffolotype. —Cut. No. 38065, U.S.N.M.
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PHYLOBLATTA UNIFORMIS (Scudder).

(Tprahlattliia viu/oniiix t^cuoDER (part), Bull. IJ. S. (4eol. Surv., No. \24, 1895,

p. 120, pi. X, fig. 8 (not figs. 9 to 11).

Lovtdltii.—Cassville, West Viroinia. Duiikard foniiuticjii; Lower
Permian.

In ni}' opinion, the forms united hy Seudder under the name Gera-

hlattina wi!form is belong- in various species.

Cotyjx'.—Cut. No. 38177, U.S.N.M.

PHYLOBLATTA FUNERARIA (Scudder).

Etohlattiii.a fiuierurid .Siuddkk, liuil. U. 8. Geol. Surv., No. 124, 1895, ]i. 78, pi. v,

Hg. 5.

'

ZofY^//;^//. -C'assville, West Virginia. Diuikard formation; Lower
Permian.

Oofiz/je.-—Cat. No. ;3S()78, U.S.N.M.

PHYLOBLATTA LATA (Scudder).

Etohlatl'uKi lata Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 67, pi. iv,

fig. 2.

Locality

.

—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Ilolofype.—Ciit. No. 38200, U.S.N.M.

PHYLOBLATTA ANGUSTA (Scudder).

Etohlattina aw/nda Scuddkr, Bull. U. S. Geol. Surv., No. 124, 1895, p. 100,

pi. VIII, fig. 8.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

JIolotyj)e.-CM. No. 3S185, U.S.N.M.

PHYLOBLATTA RESIDUA (Scudder.)

Etoblattina renidim Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 78, ])1. v,

fig. 1.

Local /'ty.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Llolotyjjc.—Cat. No. 38171), U.S.N.M.

PHYLOBLATTA CASSVILLEANA. new species.

Gemhldltina iiidformis Scudder (part). Bull. U. S. (Jeol. Surv., No. 124, 1895,

}). 120, 1)1. X. fig. 10 (not figs. 8, 9, 11).

Locality.—Cassville, \Vest Virginia. Dunkai-d formation; Lower
]*ermian.

ILolotypr.—Cat. No. 38892, U.S.N.M.
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PHYLOBLATTA REGULARIS, new species.

Oerahlattinn, uniformis Scudder (part), Bull. I). S. Geol. Surv., No. 124, 1H95,

p. 120, pi. X, %. 9 (not figiJ. 8, 10, 11).

Zocaliti/.^CanHyiWe^ West Virginia. Dunkaixl formation; Lower
Permian.

lIolotijpe.~-il.2X. No. 38893, U.S.N.M.

PHYLOBLATTA ABBREVIATA, new species.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Front wing, 17 mm. long, "1^ times as long as broad. Costal area

occupying more than two-thirds the length of the wing. Radius but

Fig. 50.

—

Phyloblatta abbreviata.

little vaulted, with 5 branches, of which only the second is compound.

Media with one simple and 2 forked offshoots. Cubitus with about 6

branches, of which only the first is furcate. Distinct delicate cross

veins.

Holotype.—C^t. No. 38588, U.S.N.M.

PHYLOBLATTA MACTATA (Scudder.)

Etobkdtina maclata Scuujjkk, Bull. V . 8. Geol. Surv., No. 124, 1895, p. 92, pi. vii.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

LLolotyjje.—OAi. No. 38081, U.S.N.M.

PHYLOBLATTA EXPUGNATA (Scudder).

Etohlallnia ixjiiu/nata Scudder, Bull. LI. S. Geol. Surv., No. 124, 1895, p. 102,

pi. IX, tig. 4.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

Holotype.—Ocxt. No. 38193, U.S.N.M.
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PHYLOBLATTA OBATRA (Scudder).

Etoblattina obatra ^i:vmmv., Bull. U. 8. (jeol. Surv., No. 124, 1895, p. 10a, pi. i\,

%. 5.

Local iti/.—Cassville, West Virj.;iiiiii. Dunkiird foniiatioii; Lower
Pefiiiian.

I/olof!/jH'.—OAt. No. 3S0ST, IT.S.N.M.

PHYLOBLATTA ELATIOR, new species.

Etohlattimi <-niiiiiiiuilf< Scudder (part), Bull. U. S. (Jeol. Suvv., No. IL'4, 1895,

p. 93, pi. VII, tig. 14 (not figs. 10 to 1.3, 15 to 17).

Locallly.—Cassville, West Viroinia. Dunkard formation; Lower
Permian.

Holotype.—QwX. No. 38895, U.S.N.M.

PHYLOBLATTA DICHOTOMA, new species.

Elohlattina cotniiiuitin Scudder (part). Bull. U. S. Geol. Surv., No. 124, 1895,

p. 93, pi. VII, fig. 11 (not figs. 10, 12 to 17).

LocaJitii.—Cassville, West Virj^inia. Dunkard formation; Lower
Permian.

IIolotype.—OAi. No. 388im, U.S.N.M.

PHYLOBLATTA FRACTA, new species.

Etoblattina comtiixniH Scudder (part), Bull. U. S. (icnl. Surv., No. 124, 1895,

p. 93, pi. VII, fig. 12 (not figs. 10, 11, 13 to 17).

LiK-alltij.—Cassvulle, West Virj^-inia. Dunkard formation; l^ower

Permian.

IIolotype.—OAt. No. 38897, U.S.N.M.

PHYLOBLATTA ARCUATA, new species.

Etoblattina iviniiiiinis Scudder (pait), Bull. U. S. (ieol. Surv., No. 124, 1895, p. 93,

pi. VII, fig. 13 (not figs. 10 to 12, 14 to 17).

Locality.—^Cassville, West Virginia. Dunkard foi-mation; Lower
Permian.

LMotyjje. —C^sii. No. 38898, U.S.N.M.

PHYLOBLATTA MORTUA, new species.

Etoblattina romimniis Scudder (}>art). Bull. V. S. Ueol. Surv., No. 12-1, 1895, p. 93,

pi. VII, figs. 15, 10 (not figs. 10 to 14, 17).

Locallfy.—Ca.ssville, West Virginia. Dunkard ionnation; Lower
Permian.

Tloh>type.—C?it. No. 38899, U.S.N.M.

Proc. N. M. vol. xxix—05 51
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PHYLOBLATTA EXSECUTA (Scudder).

EtohlatUna exm-iiUi Scuddek, Bull. U. (-5. ({eol. Surv., No. 124, 1895, p. 9(>, jil. viii,

fig. 4.

Local it;/.—Cas.sville, West Virginia. Dunkard formation; Lower

Permian.

Cotypei<.—OAt. No. .381cS0. U.S.N.IVI.

PHYLOBLATTA GRATIOSA (Scudder).

Etohlatfina gmtiom ycuDDEK, Bull. U. 8. Geol. Surv., No. 124, 1895, p. 90, pi. iv,

fig. 5.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

Jloloti/pe.—Cat. No. 38166, U.S.N.M.

PHYLOBLATTA VULGATA, new species.

Etob/attina expulsata Scudder (part), Bull. U. S. (760!. Surv., No. 124, 1S95, p. 89,

pi. IX, fig. 4 (not fig. 3).

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

ffolotyj^e.— Cut No. 38901, U.S.N.M.

PHYLOBLATTA VIRGINIANA, new species.

Etoblattiva mirta Scudder (part). Bull. U. S. Geol. Surv., No. 124, 1895, p. 105,

pi. IX, fig. 7 (not fig. 6).

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Llolotype.—Cat. No. 38902, U.S.N.M.

PHYLOBLATTA IMMOLATA (Scudder).

Etohlatfina innnolata Scudder (part). Bull. U. S. Geol. Surv., No. 124, 1895, p. 92,

pi. VII, fig. 7 (not fig. 8).

Locality.—Cassville, West Virgmia. Dunkard formation; Lower
Permian.

Cotype.—Csit No. 38079, U.S.N.M.

PHYLOBLATTA DEBILIS, new species.

Etohlattinn immolata Scudder (part). Bull. II. S. Geol. Surv., No. 124, 1895, p. 92,

pi. VII, fig. 8.

Locality.—Cassville, West Virginia, Dunkard formation; Lower
Permian.

Holotype.—Cat. No. 38903, U.S.N.M.
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PHYLOBLATTA ACCUBITA (Scudder).

Eloblntiin(inc('ii.hif<i.Svu\mKH, Bull. U. S. (Tenl. Snrv., No. 124, 1895, p. 88, pi. vii,

fig. 2.

LocdUty.—Cassvillc, West Virginia. Duiikard fonnation; Lower
Peril) ian.

lIolotype.—C'Ai. No. HslUl*. U.S.N.M.

PHYLOBLATTA EXPULSATA (Scudder).

Etofilnfthia crpidsafa Scudder (part), Bull. U. S. (ieol. Surv., No. 124, 1895, p. 89,

pi. VII, fig. 3 (not fig. 4).

Locality.— Cas.sville, West Viro-inia. Dunkard formation; Lower
Permian.

Cotype.—C'Ai. No. :-]Si7s. U.S.N.M.

PHYLOBLATTA MACERATA (Scudder).

Eloli/iiltina iiuicrratu Scuddek, Bull. U. S. (Teol. Surv., No. 124, 1895, p. 91, pi. vii,

Hg. 6.

Locality.—Cas.sville, West Virj^inia. Dunkard formation; Lower
Permian.

Holotypr.—OAt. No. 881SP,, U.S.N.M.

PHYLOBLATTA IMPERFECTA (Scudder).

Etohldiiina imperfecta S( uddek, Bull. U. S. Geol. Surv., No. 124, 1895, p. 104, pi. i.x,

fig. 8

Locality.—Cassville, West Virginia. Dunkard formation: Lower
Permian.

LLoloty2)e.—C?ii. No. 3S083, U.S.N.M.

PHYLOBLATTA SECRETA (Scudder).

Efohlaiiiva secreta Scudder (part), Bull. U. S. Geol. Surv., No. 124, 1895, p. 105,

pi. IX, fig. 6 (not fig. 7).

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Cotyj?es.—Cat. No. 38167, U.S.N.M.

PHYLOBLATTA CONCINNA (Scudder).

Gerablaitina concinna Scudder (part), Bull. U. S. Geol. Surv., No. 124, 1895, p. 119,

pi. X, fig. 4 (not fig. 5).

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Ootypes.—Cat. No. 38172, U.S.N.M.
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PHYLOBLATTA SCUDDERIANA, new species.

Gerablatthm conrlniKi Scudder (part), Ball. U. S. (u'ol. Siirv., No. 124, 18t)5,

p. 119, 1)1. X, Hl'. •') (not Hg. 4).

Loca/lt//. -C'assv'illc, West Viro'iiiiu. Diiiikard foriinitiou; Lower
Penniiin.

Jloloti/pt'.—Cut No. ;iSi»()4, U.S.N.M.

PHYLOBLATTA PR^EDULCIS (Scudder).

ElobluUina pnnlnJrl!^ Scuddek, Bull. U. S. (ieol. fc>urv., No. 124, 18!»5, p. iKS,

pi. VIII, tig. 12.

Zoealit(/.—C'^ssyiWe, West Virginia. Duiikarcl formation; Lower
Permian.

Holotype.- C'Ai. No. 88165, U.S.N.M.

PHYLOBLATTA ROGI (Scudder).

Etoblatt'ma rogi Scuddek, Bull. U. S. Geol. Surv., No. 124, 189.5, p. 102, pi. i\,

figH. 2, 3.

Locality.— Cassville, West Virginia. Uunkard formation; Lower

Permian.

(hfijpes.^Viii. No. 8808S, U.S.N.M.

? PHYLOBLATTA DIMIDIATA, new species.

(icrdhlallma nniformts Scitdder (part), Bull. U. S. Geol. Surv., No. 124, iS!)."),

p. 120, pi. X, fig. 11 (not figs. 8 to 10).

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

]Lolotype.—C'.it. No. ;'58'.»05. U.S.N.M.

? PHYLOBLATTA REBAPTIZATA, new species.

PoroblaUina graiiosa Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 136,

pi. XI, fig. 13.

Locality.—Cassville, West Virginia. Dunkard formation; Lowei-

Permian.

LIolotype.—C?it. No. 38106, U.S.N.M.

.' PHYLOBLATTA HILLIANA.

Etoblatthid hiUiana Scuddek, Bull. V . S. Geol. Surv., No. 124, 1895, p. 99, pi. viii,

fig. 11.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvania!!;

Kittannino- 'i (Allegheny) stage.

This, unfortunately, still imperfectly known form perhaps belongs

in another genus.

LLolotyjM.—Odi. No. 38U6H, U.S.N.M.
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? PHYLOBLATTA SELLARDSII, new species,

Efohhtttina hiUituta/ Sei.lakds (nut Sciidder), Anier. Jour. Sci. (4), XVI J I, 1SH4,

p. 213, pi. I, fig. 4.

Loculitii.—Mazon Creek, near Morris, Illinois. Peiinsyivaniaii;

Kittannino- { (Allegheny) stage.

Similar to the preceding form, ])ut probably to be regarded as a

distinct species.

? PHYLOBLATTA OCCIDENTALIS (Scudder).

EtohlattiiKi ofcidentalix Scudder, Mem. Boston Soc, IV, 1890, p. 410, pi. xxxii,

%.4.

Locality.—Lawrence, Kansas Upper Coal Measures; Le Koy
(Lawrence) shales.

This form also perhaps belongs in another genus.

6V^^;^.s-.—Cat. No. 88U71. U.S.N.^VI.

DISTATOBLATTA, new genus.

Nearl}' related to I'/n/loh/atta. front wing similarly formed, 2^

times as long as broad. Costal area extended oidy a little beyond the

middle of the wing. Radius proceeding in an almost straight course

to the end of the anterior margin, with <J simple or feebly ])ranched

ofl'shoots. Media strongly vaulted, continuing to the middle of the

apical border, with ;^ long veinlets l)ran("hing oil' forward. Cubitus

strongl}' developed, stretching obli({uely to the second third of the

posterior border, with 6 branches directed backward; in addition,

however, there are 3 compound ])ranclies running out foi'ward to the

apical margin. Anal art>a rather short. No cross veins.

DISTATOBLATTA PERSISTENS (Scudder.)

EtohlattiiKi persisteiis ScvDDER, Mem. Boston Soc, JV, 1890, p. 459, pi. \i,i,tig. 9;

1)1. XMi, tigs. 10, 19.

Loco/ /'f I/.—Fairplay, Colorado. Lower Permian.

METAXYS, new genus.

Front wing inclining somewhat to a cordate form, with rather

l)roadly rounded apex, twice as long as wide. Costal area broad, half

as long as the wing, inclining to a triangular shape, with 5 or i> veins,

some of which appear to ))e given otf at the base of the wing. Radius

strongly vaulted, not reaching to the apex; its branches directed

toward the front margin; the first is furcate, the second twice forked,

and third and fourth arc simple. Media not strongly arcuate; its ram-

bling compound branches directed forward toward the apical margin.

Cubitus with few very strongly branched otishoots taking up the

entire free inner maro-in. Anal area attainino- two-tifths the lenjitli of



740 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

the wino-. The intercalary venation consists of irregular cross veins,

thus causing- the wing to appear reticulat(\

This Form is closely connected with Plujlohlattd^ and ditlers princi-

pally in the form of the costal area.

METAXYS FOSSA fScudder).

EtohlaUina fosm Sccddek, Bull. V. S. Ueol. Siirv., No. 124, 1895, ]>. 70, pi. iv,

Locality.—Richmond, Ohio. Conemaugh formation; shales al)o\'e

the Ames limestone.

AMOEBOBLATTA, new genus.

This genus stands ver}^ close to PJtylohlatta.^ l)ut difiers in the expan-

sion of the radius, vt^hich spreads over a large part of the apical mar-

gin, together with a reduction of the anastomosing- media. Costal

area extending almost four-fifths the length of the wing. Radius with

?> furcate and 1 simple braiK-hes, which occup}^ the larger part of the

apical border. Media with but 1 short branch. Cubitus normal, with

7 simple offshoots. Anal area large, with 7 veins. The form of the

wing appears to be like that in Phylohlatta., about 2^ times as long as

broad. Cross veins are present.

AMOEBOBLATTA PERMANENTA (Scudder).

Oerablatt'ma permanenta Scvdqer, Bull. U. S. Geol. Surv., No. 124, 1895, p. 121,

pi. X, fig. 12.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

LLolotype.^C^i. No. 3806J:, U.S.N.M.,

LIPAROBLATTA, new genus.

Related to Pitylohlatta, but differing- in the broader, more oval form

of the wing's, which are not quite twice as long as wide. The costal

area extends nearly four-fifths the length of the wing and is band-

shaped. The radius sends 3 to 4 variously branched members for-

ward and takes up the upper part of the apical margin. The media

proceeds obliquely to the end of the inner border and sends out 2 to 4

branches forward to the apical margin. The cubitus, with its 4 to .')

offshoots, occupies the greater portion of the posterior border. Anal

area large, but short, with a limited luimhei- of branches. Cross veins

are to be seen.

Typti of g-enus, LijxinMatta orata (Scudder).
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LIPAROBLATTA OVATA (Scudder).

Cerdhlalthta <inil<i .Scuiu>ek, lh\\\. U. 8. (ieol. Surv., Xo. IL'4, 1S95, p. 126, pi. xi,

fig. 4.

Locality.—C-assville, West Virginia. Dunkard formation; Lower
Permian.

Ifo/<,ti/j>e.^C?it. No. ;5S170, U.S.N.M.

LIPAROBLATTA RADIATA (Scudder).

(In-ahlatlhta radldlu Scujjdkk, Bull. 1 '. S. (Ieol. Surv., X.>. 124, 1895, p. 124,

pi. XI, fig. 1.

Locdlltf/.—^Cassville, West Virginia. Dunkard formation; Lower
Permian.

/Iolott/pe.~-Cat. No. 38175, U.S.N.M.

BRADYBLATTA, new genus.

Related to Plnjlohlatta and L!p((rol>liitta., but differs in the much
more blunth' cordate form of the w ing-, the U^ngth of which amounts

to not quite twice the breadth. The relativel}' narrow, Ijand-shaped

costal area extends three-fifths the length of the wing. With its last

branches, the radius continues down to the apical margin; it sends out

5 branches anteriorly, the first two of which alwa3^s separate into 3

twigs. The media gives off' 5 simple, parallel branches forward to the

apical border. The cubitus is normall}^ formed, with 7 offshoots

branching backward. Anal area very large and not longer than high,

with about 5 to 6 veins. Cross veins are not to be seen.

BRADYBLATTA SAGITTARIA (Scudder).

Etohluttinu >«i<j',tt(tii(i SctTDDEK, Bull. IT. 8. Geol. Surv., No. 124, 1895, p. 68, pi.

IV, fig. '?,.

Locality.— Cassville, West Virginia. Dunkard formation; Lower
Permian.

CUy^Ms'.—Cat. No. 3S171, U.S.N.M.

EXOCHOBLATTA, new genus.

In form similar to Bradyl>l<ttta. Front wing cordate, twice as long-

as broad. Costal area ))and-shaped, but only half as long as the wing.

Radius . forming successively one simple branch, then one l:-parted,^

then one forked, and ffnally one more simple one, which take up the

entire anterior margin. The media appears quite uniquely con-

structed ; it advances in a short curve to the middle of the posterior

margin and sends out toward the apical border 3 l)ranches that are

nearly parallel with each other as well as with the inner margin. The
strongly reduced cubitus forms but 2 furcate offshoots, and the large

anal area contains several compound veins. No cross veins.
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EXOCHOBLATTA HASTATA (Scudder).

retrablallina hadata Sci'ddku, Bull. I'. S. ( ieol. Surv., No. lL'4, 1895, p. 141, pi.

XI, %. 10.

Lond'dij.—Cassvill(\ ^^^'st Viriiiiiia. Duiikiird foi'inutioii; Lower
Permian.

IIolott/pe.—OAt. No. 38205, U.S.N.M.*

ACOSMOBLATTA, new genus.

This ^-emis is likewise derived from the Phylohlatta type, from
which it is distinguished by a strono- reduction of the radius with a

correspondino- enlargement of the media. The form of the wing is like

that in J*}iy/()hl((tt<(, about 2^ times as long as broad. The liand-shaped

costal area takes up at least two-thirds the length of the wing. The
radius does not extend quite to the tip of the wing and gives off

anteriorly but 2 simple branches; instead, however, the first branch

of the media separates in 4 to 5 twigs. The 3 following branches of

the media are normally directed toward the apical margin. The cubi-

tus, as well as the anal area, are similar to those in Phylohlattd. Cross

veins very delicate.

Type of genus, Acoxmohhiftn permdcra (Scuddei-).

ACOSMOBLATTA PERMACRA (Scudder).

Gt'r(tl>l(itliiia perinacra Scudper, Bull. U. S. Geul. >Surv., Nu. 124, 1895, p. 121, pi.

X, fig. 13.

Locality.— CussvWle, West Virginia. Dunkard formation; Lower
Permian.

ACOSMOBLATTA EAKINIANA (Scudder).

Etohlatt'ma mkmiaud Scudder, Bull. IT. S. Geol. Surv., No. 124, 1895, p. 88, ]il.

VII, fig. 1.

Zr>c'«//^//. —Cassville, West Virginia. Dunkard formation; Lower
Permian.

JI<>Iotyj>e.—Ci\t. No. 38169, U.S.N.M.

AMBLYBLATTA, ne\^ genus.

Front wing broad, truncate, with somewhat diminished base, twice

as long as wide. Costal area band-shaped, occupying nearly the entire

anterior margin. Radius vaulted and ending nearly in the center of

the apical border, with 2 furcate and 2 simple branches. Media
strongly arcuate, with 2 dichotomous and 1 simple offshoots, which

are directed forward toward the apical margin. The arcuation of the

cubitus is S-shaped, and the vein fuses in the apical margin, with T

mainly simple l)ranches directed backward. Anal area short, defined

t)y a very strongly curved fold, with 5 veins. Distinct tremulous

cross lines.
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AMBLYBLATTA LATA (Scudder).

Genthbiltina lata Scuddkk, Bull. II. S. (Teol. Surv., No. 124, 1S95, p. 125, pi. \i,

L(>(<il!ty.—Cassville, We.st Virginia. Dunkurd t'oimatioii; Lowei-

IVnnian.

Il<>l<>t,/l>e.~0.it. No. 88174, LJ.S.N.M.

PENETOBLATTA, new genus.

Front wing' broad, truncate, about twice as long as wide. Costal

area reaching threi^-fourths the length of the wing. Kadius vaulted,

extending to the middle of the apical margin, with 4 more or less com-

pound veins directed forward. Media divided into 2 principal stems,

each of which forms about 5 twigs. The twigs of the main anterior

branch run otf backward and end in the apical l)order; those of the

main posterior ])ranch take up a portion of the iiuier margin. In

consequence of this, the cuV)itus is somewhat more reduced and forms

only al)out 4 branches, wdiich occupy the central part of the posterior

l)order. The cross veins are not well developed, being partially or

wholl}' replaced by a close network.

Type of genus, l\n<'f<>l>l<ttt(i virgmiensix (Scudder).

PENETOBLATTA VIRGINIENSIS (Scudder).

Anthraeohlaltina. rirf/iniensis Scudder, Bull. U. S. (feol. Surv., No. 124, 1S9.5, ji.

130, pi. XI, fig. S.

Local 'dy.—Cassville, West Virginia. Duidvard formation; Lower
Permian.

Jlolotype.—Cixt. No. 88104, U.S.N.M.

PENETOBLATTA ROTUNDATA (Scudder).

Gerablattina rotundata Hcudder, Bull. U. 8. Geol. Surv., No. 124, 1895, p. 126,

pi. XI, fig. 3.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

lIolotypc.—C'At. No. 88171, U.S.N.M.

PAREINOBLATTA, new genus.

Front wing shaped like that in Phylohlatta, 2^ times as long as

broad. C^ostal area very narrow, extending t\\o-thirds the length of

the wing. Radius slightly vaulted and stretching toward the upper

part of the apical border; its first branch consists of 6 twigs, while

the second and third are simply forked. Media anastomosing with the

radius to the first third of the length of the wuig, then directed

obli(|ueh- to th(i extremity of the innei- margin, with 4 simple ofi-
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shoots reaching forward to the apical border. The cubitus with its 6

branches takes up the greater part of the posterior margin. No cross

veins are to be seen. Perhaps this genus will be combined with

PhyloMatta.

PAREINOBLATTA EXPUNCTA (Scudder).

Etoblattina e.vpimcUt Scudder, Bull. U. S. Geol. Siirv., No. 124, 1895, ]>. 79, ])1.

V, fig. 6.

Lomlity.—Oassville, West Virginia. Dunkard formation; Lower
Permian.

Rolotype.—OAt. No. 38192, U.S.N.M.

SYMPHYOBLATTA, new genus.

Front wing similarly shaped as in PhyloUatta, about 2i times as long

as wide. Costal area broad, reaching two-thirds the length of the wing.

Radius extending in a nearly- straight course to the upper part of the

apical margin, with about 6 to 7 regular simple branches. As in

Pareinoblatta
.,
the media and the radius are united almost to the first

third of the length of the wing, then the latter advances obliquely to

the extremit}^ of the inner margin, with 3 (or 4 ?) simple offshoots

directed toward the apical border. Cubitus wdth its 3 (or 4 ?) in part

furcating branches taking up the greater part of the posterior edge.

AnaJ area large, with 8 veins. Cross veins present. Perhaps this

genus also will be combined with Phylohlatta.

SYMPHYOBLATTA DEBILIS (Scudder).

Etoblattina drbilif! Scudder, Bull. IT. S. Geol. Surv., No. 124, 1895, p. 71, pi. iv,

fig. 8.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

6%pfts'. -Cat. No. 38197, U.S.N.M.

APEMPHERUS, ne^^^ genus.

Front wing shaped like that in Pliylohlatta., 2^ to 2| times as long

as broad, costal area extending one-half to two-thirds the length of

the wing. Radius slightly vaulted and fusing with the end of the

anterior margin, with 4 to 7 branches. Media continuing obliquel}" to

the extremity of the inner border, with 3 to 5 branches running oti'

forward toward the apical margin and some running off backward to

the posterior border. Cubitus reduced, with its about 5 veins taking

up onl}^ the middle portion of the posterior margin. Anal area witii

tuunerous veins. No cross veins to be seen.

Type of genus, ApempJierus coinplexinervU (Scudder).
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APEMPHERUS COMPLEXINERVIS (Scudder).

/'nnih/iiltiiKi roinpiex'meri-h Scuudkk, Bull. V. S. (ieol. Surv., No. 124, 1S95,

p. i:^H, 1)1. XI, fig. 14.

Localittj.—Cassville, West Yirg-inia. Diinkard formation; Lower
Permian.

Jlolotype.—Cxit. No. 3S204, U.S.N.M.

APEMPHERUS FOSSUS (Scudder).

Portildalfiiia fossa SctTnuEU, Bull. U. J^. (reol. 8urv., No. 124, ISHfi, p. 1.S7, pi. xi,

%. irx

LoatUty.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Cotypes.—OAt. No. 38203, U.S.N.M.

XENOBLATTA, new genus.

Front wing subeniptical, 2^ times as long as broad, costal area

reaching three-iifths to three-fourths the length of the wing, band-

shaped. The radius with its ])ranches takes up the free portion of the

upper margin and the greater part of the apical margin; its superior

])ranch forms 3 to -t twigs. The few offshoots of the media ])ranch

off' forward and are directed obliquely backward to the end of the

apical border. The cubitus does not reach the apical margin. The
anal area occupies al)out two-fffths the length of the wing. The inter-

calary venation consists of delicate, irregular, somewhat crinkled

cross veins.

T>'pe of genus, Xenohhdta fraterna (Scudder).

One pAiropean species also })elongs to this genus.

XENOBLATTA FRATERNA (Scudder).

GerithlaHln(ifr<ttermi Scudder, Bull. U. S. (tpoI. Surv., No. 101, 1898, p. 19, pi. n,

Hg.s. (1, f; No. 124, 1895, pi. x, tig. IH.

Locidity.—East Providence, Rhode Island. Pennsylvanian: Ten-

mile series; Alleglieny or Conemaugh stage.

][oJ(>tyj>e.--Vvit. No. 38059, U.S.N.M.
'

OLETHROBLATTA, ne^A^ genus.

Front wing broadly elliptical, twice as long as wide, with very

strongly arched front margin andsynunetrically rounded apical border.

Costal area of moderate lu'eadth, band- shaped attaining three-fifths

the length of the wing, with a])out 8 to 10 chiefly simple veins. Radius

comparatively stout, directed forward, with 5 more or less compound
veins oriented toward the anterior margin, the first of which remains

simple. The media continues in a gentle cui-ve through the middle of

the wing and sends out 3 rarely compound branches forward to the
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!i])iciil inui'o'in. The sliohtly vaulted cul)itu.s reaches to the extreinity

of the apical border and j>'ive.s oti' 5 to 7 mainly simple branches to the

inner margin. The anal area, which is marked off by a strongly

curved fold, takes up two-tifths the length of the wing. The inter-

calary venation consists of delicate, closely crowded, undulating cross

veins.

By the rounded form of the wing, the feebly branched veins, and

the structure of the radius, this genus is adequately characterized.

Type of genus, 01ethrohlatta intennedla (Goldenberg).

OLETHROBLATTA AMERICANA, new species.

LocaUty.—Sharp Mountain Clap, near Tremont, Pennsylvania;

Anthracite series; stage?

Fig. 51.—Olethroblatta Americana.

Length of the front wing, 17 mm. Cubitus with 5 unforked

branches.

IIolotype.—Q'Ai. No. 38720, U.S.N.M.

STYGETOBLATTA, new genus.

Front wing about twice as long as broad, pro])abh' more kidne}^-

shaped. Costal area remarkabl}' Avide and extending three-fourths the

length of the wing, with 7 or 8 mostly simple veins. Radius forked

about in the middle of the wing; its superior bi'anch separated into 3

twigs, which continue to the anterior margin; the inferior offshoot not

very strongly compound, with its branches directed toward the apical

border. The media remains undivided beyond the middle of the wing
and then separates into few veinlets, which are oriented toward the tip

and inner margin. The cubitus with its few branches appears not

quite to till up the inner margin. The anal area is defined by a very

strongly curved fold and contains only a limited number of veins.

The surface of the wing appears leathery with a fin(^ gi-ain. and shows
no cross veins.

A genus very well characterized b}' the broad costal area.
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STYGETOBLATTA LATIPENNIS, new species.

Locahiiii. —Wills Creek, near Steal )euvi He. Ohio, Conemaugh for-

mation; shales above the Ames limestone.

Fig. 62.—STYGETOBLATTA LATIPENNIS.

Length of the front wing, about 16 mm.
noloty2je.—OAt. No. 38642, U.S.N.M.

METACHORUS, new genus.

Front wijiig of nearly coixlatt^ outline, about twice as long as broad.

Costal area short, triangular, and not extending beyond half the

length of the wing, with about 4 to 5 veins issuing successively from

the subcosta. Radius divided into 2 main branches almost eijually

compound, the tirst of which sends out its twigs to the anterior bor-

der, while the twigs of the main inferior ])ranch fuse in the apical

margin. Media with 1 to 2 branches extending forward toward the

lower portion of the tip. Cubitus strongly vaulted, with only 3 or 4

branches. The large anal area, defined by a strongly curved fold,

reaches nearly half the length of the wing. In one species I discern

distinct, delicate cross lines V)etween the veins.

Type of genus, Metachorus testndo (Scudder).

METACHORUS TESTUDO (Scudder).

Proini/lac7-is testudo .Scuddek, Mem. Boston Sor., IV, 1890, p. 403, pi. xxxir
Hg. 6.

Locality.—Mazon Creek, near Morris. Illinois. Pennsylvanian:

Kittanning^ (Allegheny) stage.

rieslotyjjc—Cat. No. 88158, U.S.N.M.
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METACHORUS STRIOLATUS, new species.

Locality.—Indian Territory. Ponusylvaniuii; t Allegheny stage.

Length of the front wing, 15 mm. Costal area somewhat shorter

than in Metachonix tei^firdo. Fine, close cross stripes are distinctly

to be seen.

Fl<;. 53.—METACHORUS STRIOLATUS.

Holot(/j>f'.—Cat. No. 35886, U.S.N.M.
Collector, J. A. Tati', of the U. S. Geological Survey.

OXYNOBLATTA, new genus.

Front wing cordate, twice as long as wide, and running oti' rather

pointed. Costal area broad, not reaching quite two-thirds the length

of the wing, with about -i to 5 obli({ue veins, issuing successively from

the subcosta. Radius divided into 2 main branches, and each of these

into 4 twigs, all of which end in the front margin. The strongly

arcuate media sends otf 2 compound and 1 simple branches forward

to the tip of the wing and to the extremity of the posterior margin.

Like the media, the cubitus is vaulted and sends out 1 compound
and 4 simple branches to the inner margin. The anal area occupies

about two-tifths the length of the wing. Structure leathery.

Type of genus, (J.f//noNatta (dutacer/, new^ species.

OXYNOBLATTA ALUTACEA, new species.

Locality.—Furnace Hollow, near mouth of Labor Creek, Wayne
County, West Virginia. Allegheny series.

Fig. 54.—OXYNOBLATTA ALITTACKA.

Length of the front wing, about 14 mm.
remarkably pointed shape.

Distinguished by the
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IMotype.—Q'At. No. 35381, U.S.N.M.
Collected by Messr,s. M. R. Campbell and W. C. Mendenhall, of the

U. S. Geological Surve}-.

POXYNOBLATTA TRIANGULARIS ( Scudder)

.

l'(ir(iiny/(icrii< fri<n)(jiilarifi Scuj)dek, Bull. U. S. Cieol. 8urv., No. 124, 1895, p. 52,

pi. Ill, lig. ;;.

Locality.—Mazoii Creek, near Morris, Illinois. Pennsylvanian;

Ivittanning i (AUeghen}) stage.

Bolotype.—Cut. No. 3S046, U.S.N.M.

POXYNOBLATTA AMERICANA (Scudder).

AiitliracuhlaUina americaua Scudder, Bull. U. S. Geol. Siirv., No. 124, 1895, p. 129,

pi. xi, fig. 7.

Locality.—Clinton, Missouri. Pennsylvanian; Kittanning (Alle-

gheny) stage.

Jlolotype. ^Cilt. No. 3816^, U.S.N.M.

DISCOBLATTA, new genus.

Front wing not ([uite twice as long as ])road, oxal. Costal area

extending two-thirds the length of the wing, wide, with few veins

very o))liquel3' arranged. The branches of the slightly vaulted radius

continue obliquely to the anterior margin and the first of these sepa-

rates into 3 twigs, while the 4 succeeding ones are sim})le or furcate.

The media sends out 2 strongly compound branches forward, nearly-

horizontally, to the apical border. The well-developed, slightly

vaulted cubitus advances to the lower end of the apical border,

which it entirely tills with its 8 more or less compound branches.

The anal area is comparatively short, and is limited bv a strongly

curved vein. No mention is made of cross veins.

DISCOBLATTA SCHOLFIELDI (Scudder).

FJohlatt'nia scholfiddi Sccdder, Bull. U. S. Geoi. Surv., No. 101, 1898, ].. 15, pi. ii,

fig. b; No. 124, 1895, p. 71, pi. iv, fig. 7.

Locality.—East ProA^dence, Rhode Island. Pennsyh anian; Ten-

mile series; Allegheny or Conemaugh stage.

jrolofypc.—OA.i. No. 38076, U.S.N.M.

ARCHIMYLACRIDS OF DOUBTFUL SYSTEMAllC^ POSI-
TION.

NECYMYLACRIS LACOANA Scudder.

Neajmi^l(«yrls /(tcoaiin Scudder, Mem. Boston Scjc, III, 1879, p. 53, pi. v, fig. 12.

Locality.—Boston Mine, Pittston, Pennsylvania. Uppei- transition

group.

This form may be regarded as type of the genus Necyniylacrin.

Holotype.—C2X. No. 38057, U.S.N.M.
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(ARCHIMYLACRIDiE) EXILIS (Scudder).

Etublattinai'xIlisScvDDER, Bull. U. R. Genl. Surv., No. 101, 1893, p. 17, pi. ii, fiir. e;

No. 124, 1895, p. 101, pi. ix, fig. 1.

Loatllf//.— Ea.st Providence, Rhode Island. Pennsylvaniun; Ten-

mile series; Alle^'hen}^ or Conemaiigh stage.

(ARCHIMYLACRID^) SEPULTA (Scudder).

Blaftiiia scjinlta Scudder, Proc. Aiuer. Assoc, XXIV, B, 1876, ]>. Ill, fig. 'I.

Petrab/attiiia sepulta Scudder, Mem. Boston Soc, III, 1879, p. 125, pi. vi, fig. 7.

Locality.—Sydney, Cape Breton. Middle Coal formation; ( Alle-

gheny stage.

(ARCHIMYLACRID.(E) MEIERI (Scudder).

Petrahlattina ineieri Scudder, Proc. Acad. Nat. Sci. Phila., 1885, p. 38; Mein.

Boston Soc, IV, 1890, p. 465, pi. xlii, fig. 17.

Poroblattina meieri ScvDDKR, Bull. U. S. Geol. Surv., No. 124, 1895, p. 138.

Locality.—Fairplay, Colorado. Lower Permian.

(ARCHIMYLACRIDiE) PERITA (Scudder).

Gerablattiiia perHd. '!>cvi)i>ER, Bull. U. S. Geol. Surv., N(j 124, 1895, p. 114, pi. ix,

fig. 17.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

JJolotype.^C'dt. No. 8S(M>1, U.S.N M.

(ARCHIMYLACRIDyE) INCULTA (Scudder).

Gcrab/attiiKi Incultd Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 113, i)l.

IX, fig. 16.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

Rolotype.—Q^t. No. 38173, U.S.N.M.

(ARCHIMYLACRIDvE) JEFFERSONIANA (Scudder).

Etoblattinu jeff'ersoniana Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, i>. 77, i>l.

V, fig.
7.'

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

PETRABLATTINA ^QUA Scudder.

Pefrablattina ;v<iua ScummTi,Froc. Acad. Nat. Sci. Phila., 1885, j). 38; Mem. Boston

Soc, IV, 1890, p. 465, pi. xlii, fig. 13.

Locality.—Fairplay, Colorado. Lower Permian.

This unfortunately very imperfectly preserved form must be recog-

nized as the type of the genus Petrahlattina; it appears to be closely

related to Phylohlatta.
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(ARCHIMYLACRID/E) EVERSA (Scudder).

GcrabluUina eversn Scitddkr, Bull. U. S. (leol. Surv., No. 124, 1S95, p. 122, pi. x,

fig- 14.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

Is most probably a species of Phylohlafta.

IIolotijpe.-Q.^t. No. 38066, U.S.N.M.

(ARCHIMYLACRIDiE) CORIACEA (Sellards).

Etohlattina coriacea ^KhLARDs, Amer. Jour. Sci. (4), XVllI, 1904, p. 218, tijr. 29,

pi. I, fig. 11.

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Koy
(Lawrence) shales.

Family SPILOBLATTlNIDyE, new family.

In this family I unite a series of forms from the upper part of the

Upper Carboniferous and from the Permian formation of Europe and

America. These forms permit themselves to be readily derived from

the archimylacrids, from which they differ only in a character of rela

tively limited morphological importance. In the central portion of the

front wing- the interspaces between the main veins are remarkably

broad, and it seems as though the wing membrane in this place must

have been very delicate, for on the impression along the veins there

is always a thicker edge, in which remnants of cross veins are to be

seen; these, however, do not extend over the entire interval, so that

in all large interspaces fenestrate, empty patches occur.

The costal area is always band shaped, of various lengths, and the

branches of the subcosta successively arise in a pectinate manner.

The radius separates either in 2 widely compound main ])ranches or it

sends out forward a larger number of feebly compound offshoots.

The media only rarely divides into 2 equally branched principal stems,

but mainly forms a series of branches running out forward; posteri-

orly the branches run out in a single fold. The cubitus is formed

like that in the archimylacrids, as well as the anal area, the veins of

which always end in the inner margin.

SYSCIOPHLEBIA, new genus.

Front wing subreniform, with strongly arcuate front margin and

slightly ourved inner border, about 2^ times as long as wide, with

more or less broadly rounded apical edge. Costal area reaching at

least one-half and rarel}" more than two-thirds the length of the wing.

The branches of the media always run off' forward and are directed

toward the apical margin. The 1)ranches of the radius take up the

entire anterior margin; those of the cubitus the entire posterior bor-

der. Anal area marked off' by a strongly curved fold.

Proc. N. M. vol. xxix—05 52
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Numerou.s forms from Europe and America.

Type of genus, S//sci/>/>/i/eI>n/ oKjlyptina (Germar),

I am convinced that, after a careful investigation of very abundant

material, many of the species separated b}^ me will be combined.

However, in order that an arl^itrary association may be avoided, it

will be necessary first to determine exactly the limits of variation in

recent forms. So long as that is not done, I consider it advisable to

separate the fossil forms rather than unnaturally and arbitrarily to

unite them.

SYSCIOPHLEBIA ARCUATA (Sellards).

Gerahlattina arruata Sellards, Amer. .four. Sci. (4), XVIII, 1904, p. 216, fig. 1,

pi. I, %. 7.

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy
(Lawrence) shales.

SYSCIOPHLEBIA V7HITEI, new species.

Locality.—Wills Creek, near Steuben ville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Length of the front wing,

iJ6 mm. Costal area narrow,

extending three-fourths the

length of the wing. The 5

branches of the radius are

directed obliquely forward,

the first being furcate, the

second twice divided. Media
with few oft'shoots directed

forward. Cubitus strongly arcuate, with 7 or 8 simple branches.

Anal area with 7 veins. The wing has a more kidnej'-shaped form,

and is more than 2^ times as long as wide. The veins are distinctly

bordered.

The specific name is in honor of Dr. David White of the U. S. Geo-
logical Survey.

ILolotype. ~C?it. No. 38697, U.S.N. M.

SYSCIOPHLEBIA SCUDDERI, new species.

EtohlaUhia gracilenta Scuijder (part), Bull. U. 8. Geol. Hurv., No. 124, 1895, p. 95,

fig. 7 (not fig. 6).

Locality.—Richmond, Ohio. Conemaugh formation; shales above
the Ames limestone.

It seems to me that Scudder has combined several species under
Etohlattma gracilenta.

Fig. 55.—SYSCIOPHLEBIA AVHITEI.
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SYSCIOPHLEBIA HYBRIDA, new species.

Efoblattina maledicta Scudder (part), Bull. U. S. Geol. .Surv., No. 124, 1895, p. 83,

pi. VI, fig. 3 (not figs. 1, 2).

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

SYSCIOPHLEBIA MALEDICTA (Scudder).

EtoblaUina maledicta Scudder (part). Bull. U. S. Geol. Surv., No. 124, 1895, p. 83,

pi. VI, fig. 1 (not figs. 2, 3).

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

SYSCIOPHLEBIA BENEDICTA (Scudder).

Etoblattwa henedicta Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 84, pi. v,

fig. 4.

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

SYSCIOPHLEBIA SELLARDSII, new species.

SpilohlaUina maledicta Sellards (not Scudder) (part), Amer. Jour. Sci. (4),

XVIII, 1904, p. 214, fig. 26, pi. i, fig. 5 (not figs. 6, 10).

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy
(Lawrence) shale.

I do not regard this form as identical with Sysciophlehia maledicta

Scudder or aS'. henedicta Scudder, since it differs from both in many
respects and comes from quite other beds. In my opinion, Sellards

goes much too far in the association of forms, and if we should follow

his example, we must unite all Carboniferous blattids in few species.

SYSCIOPHLEBIA LAWRENCEANA, new species.

Spiloblnttina muledicla Sellards (not Scudder) (part), Amer. Jour. Sci. (4),

XVIII, 1904, p. 214, fig. 27, pi. i, fig. 6 (not figs. 5, 10).

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy
(Lawrence) shales.

I consider this species sufficiently distinct from the preceding, and

also believe that among the intermediate forms mentioned by Sellards

other species will yet be found, of which, naturally, I can form no

opinion so long as they are not iigured.

SYSCIOPHLEBIA AFFINIS, new species.

Etoblattina henedicta Scudder (part), Bull. U. S. Geol. Surv., No. 124, 1895,

p. 84, pi. v, fig. 15 (not fig. 14).

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

This appears to be different from EtoblaUina henedicta Scudder.
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SYSCIOPHLEBIA RAMOSA (Scudder).

Efohlatlina ramosa Scudder, Bull. U. 8. Geol. Surv., No. 124, 1895, p. 81, pi. v,

fig. 12.

Locality.—Richmond, Ohio. Conemaugh formation; shales above

tlie Ames limestone.

SYSCIOPHLEBIA VARIEGATA (Scudder).

Etohlattina variegata Scudder, Proc. Boston Soc, XXIV, 1889, p. 51; Bull. U. S.

Geol. Surv., No. 124, 1895, p. 99, i)l. viii, fig. 10.

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

SYSCIOPHLEBIA SCHUCHERTI, new species.

Locality.— Wills Creek, near Steubenville, Ohio. Conemaugh
formation; shales above the Ames limestone.

Front wing, 26 mm. long, 2i times as long as broad. Costal area

half as long as the wing. Radius with 6 branches, the tirst (3-parted)

Fig. 56.—SYSCIOPHLEBIA SCHUCHERTI.

and second (furcate) of which arise from one point; the third and

fourth offshoots are forked, the fifth and sixth, simple. The media

forms 3 compound branches, the cubitus about 7 simple ones. Veins

distinctly liordered.

Ilolotype.—i^^X. No. 38691, U.S.N.M.

SYSCIOPHLEBIA PICTA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Conemaugh
formation; shales above the Ames limestone.

Fig. 57.—SYSCIOPHLEBIA picta.

Length of the front wing, 22 mm. The costal area extends half

the length of the wing. Radius with 4 branches, the tirst of which
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forms 2 twigs, the second and third always 3 twigs. Media with H or

4 otishoots. Veins bordered.

Bolotype.—Cat No. 38673, U.S.N.M.

SYSCIOPHLEBIA ADUMBRATA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Coneniaugh for-

mation; shales above the Ames limestone.

Length of the front wing, about 2t! nnn. ScarceU' 2i times as long

as broad. Costal area hardly more than half as long as the wing.

/

Fig. 58.—SYSCIOPHLEBIA ADUMBRATA.

Radius with 4 branches, of which the first forms 3, the second, 6, and

the third, 3 twigs. Media with 4 l)ranches. Cubitus extended, with

about 9 chiefly simple branches. Veins boixlered.

HoIotype.^OAt. No. 38640, U.S.N.M.

SYSCIOPHLEBIA FUNESTA ( Scudder) .

Eloblatiina fiiriexta Scudder, Bull. V. S. Geol. Surv., No. 124, 1895, ]>. S5, pi. vi,

fig. 4.

Locality.—Richmond, Ohio. Conemaugh formation; shales at)ove

the Ames limestone.

SYSCIOPHLEBIA ROTUNDATA, new species.

Locality.—Wills Creek, near 8teul)enville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Fig. 69—SYSCIOPHLEBIA ROTUNDATA.

Front wing, 23 mm. long, less than 2^ times as long as broad. Cos-

tal area attaining two-thirds the length of the wing. Radius with 5

branches, the first, second, and fourth of which are furcate. Media
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with 3 simple offshoots. Cubitus vaulted, with 7 branches, the first

of which is forked. Apical border broadl}- rounded.

miotype.—Cut. No. 88051, U.S.N.M.

SJYSCIOPHLEBIA NANA, new species.

Localify.— Wills Creek, near Steiil)enville, Ohio. Conemaucrh for-

mation; shales above the Ames limestone.

Front wing, 20 mm. long-, not quite 2^ times as long as ))road.

Costal area reaching half the length of the wing. Radius with 5

Fig. 60—Sysciophlebia nana.

branches, the first, third, fourth, and fifth of which are forked, and the

second is divided into 3 twigs. Media with 2 ott'shoots. Cubitus with

S simple branches directed backward, and with one offshoot directed

backward. Veins bordered.

Tfoh>ti/2)e.^VA\i. No. 38648, U.S.N.M.

SYSCIOPHLEBIA OBTUSA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Front wing, 22 mm. long, scarcely 2^ times as long as wide. Costal

area extending half the length of the wing, and obliquel}- truncate at

Fig. ()1 —SYSCIOPHLEBIA OBTUSA.

the end. Radius with 5 branches, the second of which is twice furcate,

all others being simply forked. Media with 2 compound Itranches.

Cubitus with about 8 or 9 simple offshoots.

Ilolotijpe.—Cst. No. 38660, U.S.N.M.
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SYSCIOPHLEBIA ACUTIPENNIS, new species.

JjOCdlhy.—Wills Creek, near Steubeuville, Ohio. Coiicniiiuoh for-

mation; shales above the Ames limestone.

Front wing-, about 29 nun. long-, fully 2^ times as long- as i)road, and

more pointed than in the other species, ('ostal area reaching some-

Pir;. 62.—SYSCIOPHLEBIA ACUTIPENNIS.

what be3'oncl half the length of the wing. Radius witii 6 almost uni-

forndy furcate branches and with one simple veinlet. Media with 3

offshoots. Cubitus strongly vaulted, with about 7 more or less com-

pound branches turning backward, and wdth one forked oflshoot branch-

ing forward. Veins bordered.

J[<>h>tl/j>e.^{\{. No. 88()39, U.S.N.M.

SYSCIOPHLEBIA HASTATA (Scudder).

Etol>I(ituit(i h((stata Scuddek, Bull. V. S. (ieol. Sui\ ,
No. 124, 1895, {>. 94, ;>!. viii,

fig. 1.

'Locality.—Richmond, Ohio. Conemaugh formation; shales a))ove

the Ames limestone.

SYSCIOPHLEBIA FASCIATA (Scudder).

Etohlatlina fasridia Scuddek, Proc Bo.^tdu Soc. XXIV, 1SS9, p. 47; Bull. V. S.

Geol. Surv., No. 124, 1895, p. 81, pi v, tig. 11.

Localtti/.—Richmond, Ohio. Conemaugh formation; •-hales al)ove

the Ames limestone.

SYSCIOPHLEBIA MARGINATA (Scudder).

Etohlntlina DKiryinatdHivriUER, Proc. Bo.stou See, XXIV, 1889, p. 48; Bull. U. S.

Geol. Surv., No. 124, 1895, p. 95, pi. viii, fig. 2.

Loealitij.— Richmond, Ohio. C'onemaugh formation; shales above

the Ames limestone.

SYSCIOPHLEBIA APICALIS (Scudder).

Gerablattina apicalis Scuddek, Bull. U. S. (ieol. Surv., No. 124, 1895, p. 114, pi.

IX, fig. 18.

Locality.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.



758 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

SYSCIOPHLEBIA CASSVICI (Scudder).

Gerablattina cassriri Sciddkr, liull. T. S. (it'ol. Surv., No. 124, 1895, p. 117, pi.

X, figs. 2, 8.

Locality.—Cassvillc. West Virginia. Duiikard foi'iiiatioii; Lower
Permian.

Cotypex.-V^. No. HSITB, T.S.N.M.

SYSCIOPHLEBIA DIVERSIPENNIS (Scudder).

GerahbtHJiKi dirfrsi/ifiinis Scuddkk, ISull. ('. S. (Jeol. Sur\-., No. 124, 1895, j). 115,

pi. IX, tiix. 15.

LncnUty.—Cas.-^x'ille, West XMrgiiiia. Duiikard foi'niation; Lower
Permian.

SYSCIOPHLEBIA OCCULTA (Scudder).

Etoblatiina occulta BcnnoER, Bull. U. S. (ieol. Surv., No. 124, 1895, j). 107, pi. ix,

fig. 13.

Localiiy.—Cassville, West Virginia. Dunkanl formation; Lower
Permian.

ITolofyju-.^C^i. No. HS085, U.S.N.M.

SYSCIOPHLEBIA PATIENS (Scudder).

EtoblaUbui pntieun Scuddek, Bull. ('. S. (ieol. Surv., No. 124, 1895, p. 73, pi. iv,

fig. 9.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

llolotype. -Cat. No. 3S184. U.S.N.M.

.? SYSCIOPHLEBIA RECIDIVA (Scudder).

ElohlaUina reridiva Scuddek, Bull. V. 8. Geol. Surv., N(j. 124, 1895, p. 109, j)!. ix,

fig. U.

Locality.—Cassville, West Virginia, i^unkard formation; Lower
Permiaii.

Liolotyjjc—Cat. No. 38202, U.S.N.M.

SYSCIOPHLEBIA TRIASSICA (Scudder).

Spllohlailliia (riassicn. Scudder, Prnc. Acad. Nat. Sci. I'liila., 1885, ji. .36; Mem.
Boston Soc, IV, 1890, p. 461, pi. xli, fig. 1.

Locality.— Fairplay. C\)iora(io. Lower P(M-mian.

SYSCIOPHLEBIA GUTTATA (Scudder).

SpilobldtliiKi (juitatn Scudder, Proc. Acad. Nat. Sci. I'hila. , 1885, \k 36; ]\Ieni.

Boston Soc, IV, 1890, p. 461, pi. xli, fig. 2; ])1. xui, fig. 14.

Zrvra/////. Fairplay, Coloi'ado. Lower Permian.
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SYSCIOPHLEBIA FENESTRATA, new species.

SpilohlalUnd gitnUncri Scuddek (part), Mem. Boston 8(X'., IV, 1890, p. 461,

pi. .XLVi, fig. 8.

L<)C((llf>/.—Fairplay, Coloi-ado. Lower Permian.

SYSCIOPHLEBIA INVISA (Scudder).

Etohhtltimi //*/'i.sa ScuDDEK, Bull. U. Hi. Geol. Surv., No. 124, 1895, p. 10(i, id. ix,

tig. 9.

LixMlifi/. —('as.sville, West Virginia. Dunkard formation; Lower
Permian.

l/<>h>t!//>r.—i\t. No. liSKU, U.S.N.M.

DICLADOBLATTA, new genus.

Very closely related to the genus Si/Kcloj'/ilchia^ diflering princi-

pally in the structure of the media, which separates into 2 equivalent,

widely ramifying, main ])ranches. The costal area extends half the

length of the wing and is of more pointed, triangular form. The
equivalent In-anchesof the radius proceed forward and are feebly com-

pound. Cubitus, form of the wing, and anal area like those in

St/!«uoj>Jil<'h/(i.

Type of genus. I)/ch(<luh/<itf(i trim'ix (Scuddrr).

DICLADOBLATTA TENUIS (Scudder).

Etohlatlhid tnutix Sitdder, Proc. Boston Soc, XXIV, 1889, p. 4t); Bull. U. S.

(ieol. Surv., No. 124, 1895, ]). 87, pi. vi, tig. fi.

LiK-alHij.—Richmond, Ohio. Conemaugh formation; shales above

the Ames !inu>stone.

DICLADOBLATTA WILLSIANA (Scudder).

Etoblaltiiui inlhlann Scuddek, Bull. U. S. Geol. Surv., No. 124, 1895, p. 82, pi. v,

fig. i;).

LocaUty.—Richmond. Ohio. Conemaugh formation: shales above

the Ames limestone.

DICLADOBLATTA DEFOSSA (Scudder).

Etohlutlina <h'f<,xi«i (Scuddek, Bull. IT. S. ( Jeol. Surv., Xo. 124, 1895, p. 108, \A.i\,

tig. 12.

Locality.—Cassville, West Virginia. I)iud<ard formation; Lower
Permian.

IIoJofyju'.-OAt. No. 8S194, U.S.N.M.

.' DICLADOBLATTA MARGINATA (Scudder).

SpiIol>Ia(thia marginata Scudder, Proc. Aead. Nat. Sci. Pliihi., 1885, v). '^7; ]\Iein.

Boston Soc, IV, 1890, p. 461, pi. xli, tig. a.

Locality.—Fairplay, Colorado. Lower Permian.
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SYSCIOBLATTA, new genus.

Very similar to the two preceding o-enera. Costal area band shaped,

extending- one-half to two-thirds the length of the wing. Radius

divided into 2 main offshoots, the superior of which sends out anteriorl}^

at least 4, l)ut usually more twigs, while the inferior one branches off

in various ways. Media with few branches directed forward. Culiitus,

anal area, and form of the wing like those in the foregoing genera.

Veins usually distinctly bordered.

Type of genus, Syxdohlatta (loJirtiii (Scudder).

SYSCIOBLATTA EXSENSA (Scudder).

Etohlati'ma exsensa Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 8(i, pi. vi,

figs. 7, S.

Loealtty. —Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

SYSCIOBLATTA OBSCURA, new species.

Etoblattina maledicta Scudder (part), Bull. U. S. Geol. Surv., No. 124, 189.5, p.

83, pi. VI, fig. 2 (not figs. 1, 3).

Zocaliti/.-^Richmond, Ohio. C^onemaugh formation; shales a))ove

the Ames l»imestone.

SYSCIOBLATTA ANOMALA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Conemaugh foi--

mation; shales above the Ames limestone.

A fragment of a very slender front wing, about 25 mm. long. The

superior branch of the radius separates into at least 6 (probably more)

Fig. 63—SYSCIOBLATTA ANOMALA.

twigs. Near its extremity the media first sends out anteriorly 5 short

simple branches. The cubitus forms about 10, almost entirely simple

offshoots. Veins distinctly bordered.

Holotype.—i^^i. No. 38653, U.S.N.M.

SYSCIOBLATTA MINOR, new species. -

Locality.— V\^\\\ii Creek, near Steubenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.
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A large piece, about 20 mm. long-, from the middle of a long front

wing, the length of which may have mounted to somewhat less than

2i times the breadth. Costal area extending about three-tifths the

Fig. 64.

—

Sy.scioblatta minor.

length of the wing, Superior branch of the radius with 4 twigs,

inferior l)ranch with about 8. Media with 2 (or 3 branches. Cubitus

with about i^ simple or furcate offshoots. Veins bordered.

JMotype.-^C'^t. No. 38665, U.S.N.M.

SYSCIOBLATTA HUSTONI ( Scudder).

Etoblaitina husiaiu Scudder, Proc. Boston Soc, XXIV, 1889, p. 53; Bull. T^. S.

Geol. Surv., No. 124, 1895, p. 87, pi. vi, fig. 9.

Local>ty.—Richmond. Ohio. Conemaugh formation; shales a))ove

the Ames limestone.

SYSCIOBLATTA GRACILENTA (Scudder).

Etohlatthia gracilentn Scuddek (part), Bull. U. ,S. Geol. Surv., No. 124, 1895,

p. 95, pi. VIII, fig. 6 (not fig. 7)

.

Locality.—Richmond, Ohio. Conemaugh formation: shales above

the Ames limestone.

SYSCIOBLATTA STEUBENVILLEANA, new species.

Locality.—Wills Creek, near Steubenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Front wing, 24 nun. long, 2i times as long as broad. Costal area

reaching two-thirds the length of the wing. Superior branch of the

Fig. 65.—SYSCIOBLATTA STEUBENVILLEANA.

radius separated into 6 twigs, the inferior branch into about 5. Media
with 2 short offshoots. Cubitus with about 8 to 9 mainh' simple

branches. Veins bordered.

ITolotyj?e.—CsiL No. 38671, U.S.N.M.
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SYSCIOBLATTA MISERA, new species.

LocaUty.—Wills Creek, near Steubenville, Ohio. Conemauoh for-

mation; shales above the Ames limestone.

Front wino-, 28 mm. long, 2i times as long as broad, costal area

attaining three-fifths the length of the wing. Superior branch of the

Pig. 66.—SYSCIOBLATTA MISERA.

radius with 5 offshoots, inferior branch probably with 6 twigs. Media

with 2 or 3 short branches. Cubitus with 4 furcate branches extend-

ing backward and one branching oft' anteriorly. Veins bordered,

Iloloty/x.—Cfxi. No. 3S658, U.S.N.M.

SPILOBLATTINA Scudder.

Very nearh' related to the preceding gener-a. Front wing rather

slender, 2^ to 8 times as long as broad. Costal area narrow, reaching

one-half to three-fifths the length of the wing. Radius vaulted, attain-

ing not quite to the extremit}" of the anterior margin, with a larger

number of branches directed forward, the first of which separates into

4 to 5 twigs. Media first divides below the middle of the wing into 2

main branches, the twigs of which again run off backward. The
cubitus is ver}^ strongly vaulted and forms about 8 to 10 simple

branches. Intercalary venation finel}^ reticulate. Interspaces between

the main veins made wider by strong fenestration.

Type of genus, Spilo})Jattina gardineri Scudder (restricted).

SPILOBLATTINA GARDINERI Scudder.

Spiloblattina gardineri Scudder (part), Proc. Acad. Nat. Sci. Phila., 1885, p. ."6;

Zittel's Handbiich, 1885, p. 754, fig. 938; Mem. Boston Soc, IV, 1890, p.

461, pi. XLi, fig. 10.

Locality.—Fairplay, Colorado. Lower Permian.

In my opinion, Scudder has united several different forms under this

name, of which the one first figured I regard as the type of the species.

SPILOBLATTINA PERFORATA, new species.

Spilohlattina gardineri Scudder (part), Proc. Acad. Nat. Sci. Phila., 1885, p. 86;

Mem. Boston Soc, IV., 1890, p. 461, pi. xli, fig. 6.

Locality.—Fairplay, Colorado. Lower Permian.
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ARRHYTHMOBLATTA, new genus.

Front wing somewhat curved, 2i times as long as broad. Costal

area very narrow, reaching- about three-tifths the length of the wing.

Radius not extending to the end of the anterior border, or scarcel}^ so,

with -i very oblique, simple, or furcate branches. Media very strongly

developed, with its 4 otfshoots, which branch off anteriorly and of

which the first forms several twigs, taking up the entire apical margin

and the terminal portions of the front and inner borders. Cubitus,

therefore, not reaching the end of the posterior margin, with 6 to 9

mainly simple branches directed backward. Anal area broad and

short, with about T veins. Interspaces between the principal veins

very wide in the middle of the wing. No distinct cross veins.

Type of genus, Arrhythmoblatta detecta (Scudder).

ARRHYTHMOBLATTA DETECTA (Scudder).

Etoblattina detecta Scudder (part), Bull. U. S. Geol. Surv., No. 124, 1895, p. 75,

pi. IV, fig. 12 (not fig. 13).

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

6V?%My.—Cat. No. 380S4:, U.S.N.M.

ARRHYTHMOBLATTA SCUDDERIANA, new species.

Etoblattina detecta .Scuddek (part). Bull. \J. 8. Geol. 8urv., No. 124, 1895, p. 75,

pi. IV, fig. 13 (not fig. 12).

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

LLjlotyjje.^Q,9X. No. 3S894. U.S.N.M.

AMETROBLATTA, new genus.

Front wing of more compressed form, subreniform. Costal area

extending two-thirds the length of the wing. The radius with its

branches, in addition to the anterior margin, takes up a large part of

the apical border; the 4 divisions branch off forward and the first is

furcate, the second separates into 6 twigs, the third into 3 twigs. In

the figure, the media is represented as a simple unbranched vein. The

cubitus divides close to the base into one long superior branch, several

twigs of which are given off' to the apical border, and into the inferior

branch that continues obliquely to the extremity of the inner margin

and gives off' posteriorly about 6 branches. The large, broad anal area

is limited by a strongly curved fold and contains about 7 veins. Cross

veins are not to be seen distinctly.

Type of genus, Ametrohlatta s^r^^6>5» (Scudder).
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AMETROBLATTA STRIGOSA (Scudder).

Etoblatt'ma strigosa Scudder, Proc. Boston vSoc, XXIV, 1889, p. 52; Bull. U. K.

(leol. Surv., No. 124, 1895, p. 72, pi. iv, fig. 10.

Locdlity.—Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

PAMETROBLATTA LONGINQUA (Scudder).

Porohlatthut longinqua Scuddek, Bull. V. 8. Geol. 8urv., No. 124, 1895, p. 135,

pi. XI, fig. 12.

Zocalit}/.— Richmond, Ohio. Conemaugh formation; shales above

the Ames limestone.

ATACTOBLATTA, ne^jv genus.

Front wing remarkably slender, more than 3 times as long as broad,

with more strongly curved anterior margin and slightl}^ arcuate inner

border. Costal area band-shaped, but short, reaching but two-tifths

the length of the wing. The longitudinally extended radius, with its

6 forked offshoots branching off forward, tills up the entire anterior

margin. The gently vaulted media passes through the middle of the

wing and sends out posteriorly 3 long oblique branches toward the

apical margin. The long cubitus, with its about 9 mainlv forked

branches directed backward, takes up the largest part of the posterior

border. The veins are bordered, and in the edges traces of cross veins

are to be seen. The interspaces between radius, media, and cubitus

are very wide; consequently the radius approaches very close to the

subcosta.

ATACTOBLATTA ANOMALA, new species.

Locality.—Wills Creek, near Steubenville, Ohio,

mation; shales above the Ames limestone.

Conemaugh for-

Fig. 67.—ATACTOBLATTA ANO.MALA.

The length of the wing amounts to about 22 mm.
Holotype.^C'At. No. 38698, U.S.N.M.

DORYBLATTA, new genus.

Front wing slender, lancet-shaped, 3 times as long as bi'oad, with

almost equally curved anterior and posterior margins. Costal area

attaining about half the length of the wing, band-shaped. Radius
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reaching the tip of the wing in a gentle vault, with 5 oft'shoots branch-

ing anteriorly, the first of which forms 5, the second -i, and the

third 3 twigs. Below the middle of the wing, the media divides into

^1 main l)ranches, the superior of which separates into 4 twigs and the

inferior into o, oriented toward the end of the inner margin. The

cubitus sends out Ixickward !» simple or furcate l)ran<'hes. The anal

area is long, and is defined ])v a slightly vaulted vein; it contains 6

veins, which are bordered.

DORYBLATTA LONGIPENNIS, new species.

LocaHty.—Wills Creek, near Steiibenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

Fli;. IW.—DoRYBLATTA LONGIPENNIS.

The length of the front wing amounts to 26 mm.
IIoIotyjH.—Cut. No. 38662, U.S.N.M.

SPILOBLATTINIDS OF DOrBTFUL POSITION.

(SPILOBLATTINIDiE) BALTEATA Scudder.

Gerahlattiiia iKtUcdia t^('ui)i)EK, Mem. Boston Soc, III, 1S7H, p. 110, pi. vi,

tigs, y, 10.

Etohlattina halleata Sccddek, Troc'. Boston yoc, XXIV, 1SS9, pi>. 4(i, 4S.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.
(SPILOBLATTINID.(E) GARDINERI Scudder.

SpiloblattiiM (janlineri Scudder (part), Mem. Boston Soc, l\, ISOO, p. 461,

pi. XLi, tig. 4.

Locality.—FairpW, Colorado. Lower Permian.

(SPILOBLATTINIDS) species. (Hind wing).

Spiloblattimi maledicta JSellaeds (part), Amer. Jour. Sci. (4), XV] II, 1004,

p. 214, pl. I, fig. 10.

Locality.—Lawrence, Kansas. LTpper Coal Measures: Le Roy

(Lawrence) shales.

This may belong to Sysciojjhlehia.
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(SPILOBLATTINIDiEi species. (Abdomen.)

Spiloblatlina sp. Sellards, Amer. Jour. Sei. (4), XVIII, 1904, p. 133, fig. 22.

L(Ku/ify.—Lawi Slice, Kansas. Uppei- Coal Measures; Le Roy

(Lawrence) shales.

Family MYLACRID^E Scudder.

Front wing of very variable shape, but generally broad and short;

nearly always widest at the base. Costal area always of a more or less

triangular form, never band-shaped; the veins never arranged in a

regularly pectinate manner on the subcosta, but the main ones alwaj's

issue radially from one point. The radius, as a rule, sends numerous

branches anteriorly or it divides into 2 widely l)ranched, principal oii*-

shoots. The media gives off its branches either seriall}^ from one stem

backward, or it forms 2 compound main branches or (more rarely) the

offshoots are directed forward. Cubitus with a very variable number

of veinlets branching off' posteriorly. Anal area chiefly rather large,

its veins never or but quite exceptionally ending in the anal fold, but

in the posterior border. The structure is more or less fine-grained

leathery, often more cross wrinkled. Regular cross veins as well as

borders to the veins were not observed. The bod}" was very ])road

and flat.

I regard the Mylacridw, which occur principally in the Middle and

Upper Carboniferous formations of North America, as an extremely

developed lateral branch of the blattid series, which probably branched

off very early, and consequently^ in many respects has still preserved

rather primitive characters; for instance, the structure of the media

in the majority of forms. Perhaps the}' owe their origin to an adap-

tation to their environment, for it is remarkable how similar many of

them are to certain leaves of ferns, with which they are generally

found (to which fact Scudder has alread}' called attention). Probably

they lived under deciduous fern fronds, and by their similarity to the

pinnge were protected from their enemies.

HEMiMYLACRIS, new genus.

This genus could be almost as well referred to the archimylacrids.

The costal area is broad; in one species almost quite triangular; in the

others, still somewhat band-shaped; the branches of the subcosta issue

in part from one point, in part from the subcosta, so that there is a

choice between the two families mentioned. The radius sends 4

branches forward, the first of which separates into 2 or 3 twigs. The
3 offshoots of the media are directed backward to the apical and inner

borders, and the -i or 5 branches of the cubitus do not take up the

entire free portion of the posterior margin. The anal area extends

over about two-fifths the length of the wing, and is more than twice



NO. 1441. AMERICAN FALEOZOIC INSECTS—HANDLIRSCH. 767

as long- as high. It contains a limited numl)er of compound veins.

The form of the wing is subelliptical, about 2it times as long as broad.

No distinct structure.

Type of genus, IL'iniiniihu-i'ix clhifoiinma (Scudder).

HEMIMYLACRIS CLINTONIANA (Scudder).

Paromylacris cliiitoniaiKf Sci'dder, Bull. l'. S. (ieol. Surv., No. 124, 1895, p. 53,

pi. Ill,- fig. 6.

Localltij.—Clinton. Missouri. Cherokee shal(\s; Kittanning (Alle-

gheny) stage.

HEMIMYLACRIS RAMIFICATA, new species.

Locality.—Lorberry Gap, in Sharp Mountain, near Tremont, Penn-

S3^]vania. Anthracite series; stage 'i

Front wing, about 22 mm. long. 8u])costa neai'ly rectilinear, not

reaching out much beyond half the length of the wing. Its 3 or -t

Fig. 69.—HEMIMYLACRIS KAMIFICATA.

branches successivel}' arise near the base. The tirst branch of the

radius separates into 2, the second into 3, and the third into 2 twigs.

The 4 branches of the cu])itus are compound. Otherwise this species

is like the preceding.

Ilohtype.—C^i. No. 3S713, U.8.N.M.

EXOCHOMYLACRIS, new genus.

Front wing scarcely" twice as long as broad. The subcosta long,

somewhat curved, the costal area therefore not quite triangular, very

broad, and reaching almost to the tip of the wing. The tirst 5

branches of the subcosta arise at the base, but the 3 following ones are

given off from the subcosta itself. The radius continues to the middle

of the apical border and sends out 4 branches forward, the second of

which separates into three twigs. The media runs parallel with the

radius to the apical margin, to which it sends 3 branches posteriori}'.

The cubitus extends obliquel>' to the lower end of the apical border

and gives off 3 furcate and one simple offshoot to the posterior

margin. The anal area is fully twice as long as high and nearW half

as long as the wing; it contains about 9 veins. Structure not to be

distinguished.

In respect to the costal area , this genus likewise forms a transition

to the archimylacrids.

Proc. N. M. vol. xxix—05 53
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EXOCHOMYLACRIS VIRGINIANA, new species.

TjH'al'ify.—Clendeiiiiiii. West Virniniji. Charleston sandstone.

Fig. 70.—EXOCHOMYLACRIS VIRGIXIANA.

Length of the front wing, 2(1 nun.

IMotype.—O^t. No. 25034, U.S.N.M.

ORTHOMYLACRIS, new genus.

Front wing 2 to 2^ times as long as broad, of subcordate outline.

Costal area extending one-half to two-thirds the length of the wing.

Radius continuing to the apical Ixu'der, with a variously large number
of otfshoots branching otf forward. The superior l)ranch either sim-

ple or forked, more rarely" strongl}" compound. Media with few veins

directed obliquely l)ackward to the apical and inner borders. Cubitus

never continuing to the apical margin, with few branches. Anal area

very long, at least twice as long as high, and extending two-lifths to

one-half the length of the wing, Avitii numerous more or less compound
veins. Structure leathery, more or less distinctly cross wrinkled.

Type of genus, OrthoinyJaci'ls analis^ new species.

ORTHOMYLACRIS ANALIS, new species.

Locdllty.—Port Griffith, Pennsylvania. Anthracite series; E coal

(= Freeport stage).

Fig. 71.

—

Orthomylacris analis.

Front wing, 29 nun. long, about 2i times as long as wide. Costal

area extending two-thirds the length of the wing: its veins united

into about 4 bunches. Radius wdtli 7 branches, the first of which is
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simple, the second 3-parted. Media with 3 (forked) branches. Cubi-

tus turned strongly backwai'd, with 2 forked and one simple l)ranch.

Anal area extending nearly half the length of the wing; the first anal

vein with several branches running off posteriorly. Structure cross

wrinkled.

Holotype.—C'Ai. No. 88784, C.S.N.M.

ORTHOMYLACRIS RUGULOSA, new species.

LocaUti/.—Lorberry Gap, in Sharp Mountain, near Tremont, Penn-

sylvania. Anthracite series; stage?

Fig. 72.—Orthomylacris rugulosa.

Front wing, 20 mm. long, about 2it times as long as broad. Very

similar to the foregoing species. Costal area shorter. Anal area

only extending two-tifths the length of the wing. Cross veins more

distinct.

Holotyj>e.—C'Ai. No. 88791, U.S.N.M.

ORTHOMYLACRIS TRUNCATULA, new species.

Locality.—Port Griffith, Pennsj'lvania; Anthracite series; E coal.

Front wing, 23 mm. long, twice as long as wade. Costal area fully

two-thirds the wing in length, its veins divided into about 5 bunches.

Fig. 73.—Orthomylacris truncatula.

Radius with H ))ranches, the first and second of which are simple, the

third, 3-parted. Media with 3 compound branches. Cubitus with 5

oftshoots. Anal area reaching nearly half the length of the wing.

Indistinctly leather}".

IIolotype.—Q2iJi. No. 38773, U.S.N.M.
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ORTHOMYLACRIS ELONGATA, new species.

Locality.—LorbeiTv Gap, in Sharp Mountain, 5 miles west of Tre-

niont, Pennsylvania. Anthracite series; stage?

Front wing, 26 nun. long, 2| times as long as broad. Costal area

reaching about five-eighths the length of the wing, its veins united into

Fig. 74.—Orthomylacris elongata.

3 or 4 bunches. Radius with 6 branches, the first simple, the second

with 5 twigs, and the third with 3. Media with about 3 branches,

cubitus with 4. Anal area extending two-fifths the length of the wing.

Finely crinkled cross veins.

IIolotype.—C?it. No. 25687, U.S.N.M.

ORTHOMYLACRIS MANSFIELDI (Scudder).

Mylacris ntansfieldi Scudder, Mem. Boston Soi'., Ill, 1879, p. 47, pi. v, fig. 15.

Locality.—Cannelton, Pennsylvania. Allegheny formation; Kit-

tanning group; roof of the Middle Kittanning coal.

ORTHOMYLACRIS LUCIFUGA (Scudder).

Mylacris hiclfuga StUDDER, Mem. Boston tSoc, III, 1884, p. 301, pi. xxvii, fig. 8.

Locality.—Port Griflith Switchback, near Pittston, Pennsylvania.

Anthracite series; ?D coal.

Holotype.—Cat. No. 38054. U.S.N.M.

ORTHOMYLACRIS HEERI (Scudder).

Blaltina Jieeri Scudder, Canad. Nat., VII, 1874, p. 272, fig. 2.

Mylacris keen Scudder, Mem. Boston Soc, 111, 1879, p. 43, pi. v, fig. 11.

Locality.—Sydney, Cape Breton. Middle coal formation; Alle-

gheny stage?
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ORTHOMYLACRIS ALUTACEA, new species.

Locality.—Port Griffith Switchback, Pennsylvania. xVnthracite

series; ?D coal.

Front wing, 30 nnn. long; 2^ times as long- as l)road. Costal area

extending nearl}' three-fourths the length of the wing. Radius with

Fig. 75.—ORTHOMYLACRIS ALUTACKA.

•1 branches, which form short terminal forks. Media with 3 offshoots.

Cubitus with 4 branches. Anal area extending nearly half the length

of the wing. Fine-grained leathery structure.

Holoty2)e.—C2it. No. 38772, U.S.N.M.

ORTHOMYLACRIS PLUTEUS (Scudder).

Paromylncris f pluten>i IScuddek, Bull. V. S. Geol. 8urv., No. 124. 1895, p. 54,

pi. Ill, fig. 2.

Locality.—Butler Mine, near Pittston, Pennsylvania. Anthracite

series; E. coal.

IMotype.-C'dt. No. 3804S, U.S.N.M.

ORTHOMYLACRIS ANTIQUA (Scudder).

Mylacris antiqua Scuddek, Mem. Boston Soc, 111, 1884, p. 300; Bull. U. 8. (ieol.

Surv.. No. 124, 1895, p. 46, pi, ii, figs. 5, 6.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

IIoIotyjM.—Cut. No. 38050, U.S.N.M.

ORTHOMYLACRIS PENNSYLVANICA, new species.

Locality.—Lorbery Gap, in Sharp Mountain, 6 miles west of Tre-

mont, Pennsylvania. Anthracite series; stage ?

---'''-\

Fig. 76.—ORTHOMYLACRIS PENNSYLVANICA

Fragment, about 32 mm. long, of a front wing, costal area extending

two-thirds the length of the wing. Radius with about 3 branches, the
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first of which divides into 3 twigs; the second is furcate. Media

with few forked branches. Cidntus with 4 l)ranches. Anal area long-,

reaching nearly half the length of the wing. The first anal ^ein sends

out several twigs })ackward. Structure leathery, with a tendency to

the formation of cross wrinkles.

Holotype.—Q2X. No. 38748, U.S.N.M.

ANOMOMYLACRIS, new genus.

Front wing slenderl}^ cordate, nearly 2i times as long as the basal

width. Costal area triangular, half as long as the wing, with about

7 veins issuing radially from the base. Radius w ith 5 branches directed

toward the anterior margin, only the first and third of which are fur-

cate. Media continuing in a nearly straight course through the mid-

dle of the wing, with 2 forked branches which run off backward and

extend to the apical border. Between the radius and the media lies

an accessory vein. The cubitus is greatly developed and proceeds in

a nearl}^ straight horizontal line from the base to the apical margin;

its first (proximal) is forked, the second divides into 4 or 5 twigs,

the third is simple, the fourth is furcate, and the fifth is again simple.

The anal area is 2i times as long as high and nearly half as long as

the wing. The first anal vein sends 4 twigs backward; then follow

about 8 to 9 veins. The structure consists of a fine, close network.

ANOMOMYLACRIS CUBITALIS, new species.

Locality.—Lorberry Gap, in Sharp Mountain, 5 miles west of Tre-

mont, Pennsylvania. Anthracite series; stage %

H- <

Fig. 77.—ANOMOMYLACRIS CUBITALIS.

Length of front wing, 27 mm.

Holotyjje.—Cai. No. 38747, U.S.N.M.

STENOMYLACRIS, ne^Ar genus.

Front wing very slender, 2f times as long as broad. Costal area

triangular, not quite reaching the middle of the w^ing, the veins aris-

ing from the subcosta near the base. Radius stretching in a strong
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vault to the tip of the wing-, its tirst brunch twice forked, the .second

simple, the third, foui'th, and lifth furcate, and the last simple. The
media proceeds ohlicjuely to the end of the apical l)order and sends out

1 forked and 1 simple branch oblicpiely backward t<^ the extremit}^ of

the inner margin, besides 1 simple and 2 forked oH'shoots forward to

the apical border. The strong-ly arcuate cubitus, with its 4 furcate

or simple branches, occupies the central portion of the inner margin.

The anal area is more than twice as long as high and takes up about

three-sevenths the length of the wing; it contains about S to ! veins.

Structure leathery.

STENOMYLACRIS ELEGANS, new species.

Localiff/.—Sharp ^lountain Gap, mammoth vein, 2 miles south of

Tremont, Pennsylvania. Anthracite series; stage ?

Fig. 78.—STENOMYLACRIS ELEGANS.

Length of the front wing, 25 nun.

IMoti/jje.—Csit. So. 88738, U.S.N.M.

ACTINOMYLACRIS, new genus.

Front wing cordate, twice as long as ])road. Costal area short, tri-

angular, not extending beyond half the length of the wing; the veins

nearl}' all issue from the base. Radius with 5 to 6 branches, the first

of which separates into 3 or 4 twigs. Media with 3 to 4 offshoots

directed backward to the apical and posterior borders. Cubitus with

1 furcate and 2 simple branches. The anal area is shorter than in

the preceding genera, less than twice as long as high, and contains a

large number (about 10 to 14) of veins. Structure leathery.

Type of genus, Actitiomylacrls carlxmiun (Scudder).

ACTINOMYLACRIS CARBONUM (Scudder).

Mylacris carbonuni ScvovER, Mem. Boston 8oe., Ill, 1885, p. :504, pi. .\xvii, fig.

10 (not figs. 6 and 7 )

.

Locality.—Cannelton, Pennsylvania. Allegheny foiinaiion; Kit-

tanning group; roof of the Middle Kittanuing coal.
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ACTINOMYLACRIS VICINA, new species.

Locality.—Tremont, Pennsylvania. (Buck Mountain.) Anthracite

series; mammoth coal; stage ?

Length of the front wing, 21 mm. The lirst branch of the radius

Fig. 79.—ACTINOMYLACRIS VICINA.

with 4 twigs, the second branch furcate, the i following offshoots

simple. Media with -i branches. Structure leather^", with a tendency

to the formation of cross wrinkles.

Tlolotype.—OAt. No. 3S750, U.S.N.M.

PHTHINOMYLACRIS, new genus.

Front wing cordate, scarcely twice as long as wide, with especially

strongly developed costal area, which extends about five-sevenths the

length of the wing, and whose bunches of veins emerge ra^^-like from

one point. The radius is more strongly developed and occupies nearl}-

the entire apical margin. Of its branches, the first separates into 2

or 3 twigs, while those following chiefly remain simple. The media

is very much reduced and sends out but 2 short simple offshoots pos-

teriorly toward the end of the inner border. The cubitus is also

strongly reduced and forms only 3 to -t branches. The anal area is

consequently very large, more than half as long as the entire wing and

more than twice as long as high. The structure can not be made out.

Type of genus. PhthhiomyJocri^ eordlforyn'tx^ new species.

PHTHINOMYLACRIS CORDIFORMIS, new species.

Locality.—Port Griffith, Pennsylvania. Anthracite series; E coal.

Fig. 80.

—

Phthinomylacris cordiformls.

Length of the front wing, 28 mm. First bran-h of the radius fur-

cate. Cubitus with 4 simple brajiches.

LIoloty2)e.—Ca,t. No. 38770, U.S.N.M.
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PHTHINOMYLACRIS MEDIALIS, new species.

Local'dij.—Port Griffith, Pennsylvania. Anthracite series; E coah

Length of the front wing, 25 mm. First branch of the radius

Fig. 81 —Phthinomylacris medialis.

divides into 3 twigs. Cubitus with 3 forked oti'shoots.

with 10 parallel veins.

IIoloty]w.^Qx\A. No. 38765, U.S.N.M.

Anal area

CHALEPOMYLACRIS, new genus.

Front wing of more elliptical or kidney -shaped outline, 2i times as

long as broad, with the costal area not very much widened at the base

and reaching not quite half the length of the wing; its veins all issue

from the subcosta near the base. Just at the base of the wing, the

radius divides into 2 main branches, each of which l)y repeated division

separates into 7 or S liranchlets, which take up nearly the entire an-

terior margin. The media also divides into 2 principal members, the

superior of which, with its 5 twigs, occupies the apical ])order, and the

inferior, with its veinlets directed backward, takes up the terminal

third of the inner margin. The feebly developed cubitus, with its 2

forked and 1 simple branches, occupies only a small portion of the

posterior border. The anal area is more than twice as long as high,

and extends over about tliree-sevenths of the inner margin; it contains

onlv 6 or 7 veins. The structure is tine-grained leathery, without

cross veins.

CHALEPOMYLACRIS PULCHRA, new species.

Locality.—Sharp Mountain Gap, 2 miles south of Tremont, Penn-
sylvania. Anthracite series; stage 'i

Fig. 82.—CHALEPOMYLACRIS PULCHRA.

Length of the front wing, 17 mm.
lIolotype.~OAi. No. 38723, U.S.N.M.
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BRACHYMYLACRIS, new genus.

Front wing Iji-oadl}- cordate, li to If times as long as broad. Costal

area wide, more or less triangular to lancet shaped, extending three-

tit'ths to two-thirds the length of the wing; its veins are united into

]»unches, which issue from the base. Radius with 3 to 7 offshoots

branching off in various ways to the anterior border. Media alwavs
divided into 2 equally branched principal members. Cubitus with 3

to 7 branches, never reaching the apical margin. Anal area always

less than twice as long as high and less than half as long as the wing.

Structure tine-grained, leathery, cross wrinkled.

Type of genus, Brachymylacrls elongata^ new species.

BRACHYMYLACRIS ELONGATA, new species.

Locality.—Tremont, Pennsjdvania. Anthracite series; stage ?

Front wing, 16 mm. long. Radius with 4 branches, of which the

first and third always have three twigs, the second is furcate, and the

Fig. 83.—Brachymylacris elongata.

fourth simple. The superior branch of the media is divided into 6 off'-

shoots; the inferior into 4 twigs. Anal area WMth 9 regular veins.

Costal area with 8 veins, which form 3 groups.

Holotijpe.^OAi. No. 38753, U.S.N.M.

BRACHYMYLACRIS CORDATA, new species.

Locality.—Tremont, Pennsylvania. Anthracite series; stage ?

Front wing, ll mm. long. Radius with 3 branches, of which the

first forms 4 and the second 2 twigs. Media with 2 furcate, main

F«;;. 84—Brachymylacris coRnATA,

branches. Cubitus with 3 offshoots, the first of which is twice forked;

the second, furcate. Anal area with 9 m part compound veins. Costal

area with 13 branches divided mto 7 groups.

Holotypc.—Csii. No. 38752, U.S.N.M.
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BRACHYMYLACRIS ROTUNDATA, new species.

Locality.—Sharp Mountain (lap, 2 miles .south of Tremont, Peun-

sjdvania. Anthracite series; stage '.

Length of the front wing, 1-1 mm. Radius with T l)ranches, the first

of which forms 3 twigs, while the second and third are furcate, and

the following ones simple. Each main branch of the media forms ?>

Fig. 85.—BRACHYMYLACRIS ROTUNDATA.

twigs. Cuhitus with about 8 offshoots, some of which are divided.

The apical border of the wing is remarkably broadly rounded; the

costal area contains about 12 veins, which are united into about 4

groups.

Ilolotype.—Cai. No. 38727, U.S.N.M.

BRACHYMYLACRIS MIXTA, new species.

Locality.—Sharp Mountain Gap, 2 miles south of Tremont, Penn-

sylvania. Anthracite series; stage i

Length of the front wing, 14 mm. Radius with 4 branches, the first

of which forms 4 twigs and the second 3 offshoots. The superior

Fig. 80.

—

Brachymy'lacris mixta.

branch of the media with 3 veinlets, the inferior with 4. Cubitus with

one simple and 3 furcate branches. Apical border broadly rounded.

Holotype.—OdA.. No. 38736, U.S.N.M.
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GONIO'MYLACRIS, new genus.

A provisional genus founded on the basal portion of a mylacrid

wing, which is distinguished by a strong curve of the subcosta, with

the convexity directed anteriorly. The majority of the branches of

this vein issue from the base; 8 from the vein itself. The costal area

attains at least two-thirds the length of the wing. The radius appears

to have had only 3 simple branches. The media separates into 2 main

stems, with probably always 3 or 4 twigs. The cubitus also appears

to have had but 3 to 4 offshoots. Anal area long and narrow, prob-

ably reaching half the length of the wing. Humeral angle very

strongly produced. No structure to be seen.

GONIOMYLACRIS PAUPER, new species.

Locality.—Sharp Mountain Gap, 2 miles south of Tremont, Penn-

sylvania. Anthracite series; stage ?

Fig. S7.—GONIOMYLACRIS PATPER.

Pro))able length of the wing, 32 mm.
IJolotyj)e. —<^?it. No. 38728, U.S.N.M.

MYLACRIS Scudder.

Mylac7'ls anthracop/dla Scudder is to be regarded as the type of

this genus.

Front wing 2 to 2^ times as long as broad, with more strongly arched

anterior margin and more slighth" curved inner margin. Costal area

wide, triangular, reaching three-fifths to two-thirds the length of the

wing, with ray-like veins issuing from the base. Radius continuing to

the tip of the wing, with 5 to 6 simple or furcate branches. Media
stretching obliquely to the extremity of the posterior margin, with 3

to 4 offshoots branching forward and directed toward the apical

margin. Cubitus with 4 to 6 more or less branched members. Anal

area more than twice as long as high, almost half as long as the inner

margin of the wing, and with about 7 to 8 in part branched veins.

No distinct structure to be seen.

Prothorax nmch broader than lono-.
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MYLACRIS ANTHRACOPHILA Scudder.

Miflacris antJirdcophila iScrDDER, Ueol. ^urv. Illinois, III, 1SH8, p. 568, fiji's. o, 6;

Mem. Boston Soc, III, 1879, p. 45, pi. v, figs. 6 to 8; Bull. U. S. Geol. Surv.,

No. 124, 1895, p. 43, pi. i, figs. 1, 4.

Locality.—Colchester, Illinois. Pennsylvaiiian; Kittanning- 'i (x\lle-

gheny) stage.

MYLACRIS ELONGATA Scudder.

Mi/IihtIx eloni/ntit Scidder, Bull. U. S. (leol. >Surv., No. 124, 1895, ]>. 41, pi. i, fig. (i.

Locd/ift/.—Mazon Creel\^ near Morris, Illinois. Penns^^lvanian;

Kittanning i (Allegheny) stage.

Bo/otyj,e.—CiiC'^o. 88049, U.S.N.M.

.'MYLACRIS SELLARDSIl, new species.

Mi/lacris elongata Sellards (not Scudder), Aiuer. Jour. Sci. (4), XVIII, 1904,

p. 125, fig. 8, pi. I, fig. 1.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ': (Allegheny) stage.

I am not convinced that the specimens investigated by Sellards

l)elong to Scudder's 2fyhicris elomjata. They appear to l)e larg<'rand

to have more copiously branched veins. The lai'va' mentioned b}^ Sel-

lards T shall discuss separately.

MYLACRIS SIMILIS, new species.

Ljocality.—Mazon Creek, near Morris. Illinois. Pennsylvanian; Kit-

tanning ? (Allegheny) stage.

Fig. ss.—MYLACRIS similis.

Front wing, 35 mm. long, shaped very much like that in Mylacru
elongata. Radius with about 5 branches, the tirst 2 of which are fur-

cate. Media and cubitus seem to be somewhat less strongly branched.

Daniels collection. Reverse of holotype in the U. S. National

Museum: Cat. No. 35573.
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? MYLACRIS DUBIA, new species.

Localfty.—Lorberry Gap, 5 miles west of Tremont, Pennsylvania.

Anthracite series; stage?

Front wino^, a])out 25 mm. long, 2^ times as long as broad. The
venation is very indistinct]}- preserved, but as far as known agrees

with that of the foregoing S])ecies. The anal area is also as long as

in that form.

Pigs. 89, 90.—? Myla^ris dubia.

The hind wing shows an anal area marked off ])y a fold, and extends

about two-thirds the length of the wing. The radius sends 5 branches

forward toward the tip of the wing; the media gives off 3 offshoots

posteriori}^ and the cubitus forms a double fork.

Cotypes.—Qvii. No. 38746, F.S.N.M.

? APHELOMYLACRIS, new genus.

A provisional genus founded on an imperfectly preserved form, the

venation of which appears to have great similarity to that of Mylacr!s.

The front wing is cordate, twice as long as broad. The triangular

costal area hardly extends beyond half the length of the wing, and

contains but few veins. The radius forms 5 branches, the iirst 3 of

which are furcate. The media appears to send out only 2 branches

anteriorly; still this part of the wing is here indistinctly preserved.

The cubitus forms about 8 uniform, simple branches. Anal area less

than half as long as high. Traces of cross wrinkles are distinctly to

be seen.

.? APHELOMYLACRIS MODESTA, new species.

Locality.—Pawtucket, Rhode Island. Pennsylvanian; Ten-mile

series; 'I Allegheny or Conemaugh stage.

Fig. 91.

—

f Aphelomylackis modesta.

Front wing, about 22 mm. long.

IIolotype.—OAi. No. 38702, U.S.N.M.
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LITHOMYLACRIS Scudder.

Front wing- .><lendor, almost lancet shaped, 3 times as long- as l)r()ad.

Costal area triang-ular, extending two-thirds the length of the wing,

with veins issuing radially from one point. Radius continuing almost

horizontally through the middle of the wing, with (5 l)ranches, the sec-

ond and third of which are furcate. Media stretching oblicjuely to

the extremit}' of the inner margin, with 2 forked and one simj>ie

branches running out forward. Cubitus advancing oT)liquely to the

inner margin, with one simple and 2 furcate ])ranches. Anal area

proportionally small, more than twice as long as high, and occupying

only two-lifths of the posterior margin.

LITHOMYLACRIS ANGUSTA Scudder.

LitJiomi/l.acrls angiista Sci'DDKk, Mem. Boston Sor., HI, 1S79, p. 4<S, jd. v, fig. 2.

LoeaJ'dy.—Port Griffith Switchback, near Pittston, Pennsylvania.

Anthracite series; E coal.

Ilolotijpe.—O<ii. No. 38094, U.S.N.M.

SPHENOMYLACRIS, new genus.

Front wing subcordate, with slightly curved anterior margin, and

more strongly arcuate inner border, not quite twice as long as l)road

at the base. Costal area fully three-fifths of the length of the wing in

extent, with several bunches of veins issuing from the )>ase. Radius

with 8 forked and one simple branches, the lirst 2 of which spring

from one })oint. The last branches end in the apical mai'gin. Media
divided into 2 furcate offshoots. Cubitus strongly vaulted and, with

its 3 forked and 2 simple veins, taking up the central portion of the

posterior margin. Anal area not quite twice as long as high, extend-

ing three-sevenths the length of the wing, and limited by a quite

straight fold, in which the lirst anal vein fuses; the 6 remaining anal

veins are somewhat curved, and with their extremities turned toward

the tip of the wing; the}" end, however, in the normal way in the

inner margin. The structure consists of line, indistinct, irregular

cross lines. The humeral angle is broadly rounded, not })roduced into

an angle.
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SPHENOMYLACRIS SINGULARIS, new species.

Loca^tfij.—Port Griffitli SwitchV)a('k, near Pitt.ston, Pennsylvaniii.

Anthracite series; E coal.

Fig. 92.

—

Sphenomylacris singularis.

Length of the front wing, 20 mm.
Ilolotyjje.—Ciit. No. 3ST61, U.S.N.M.

AMBLYMYLACRIS, new genus.

Front wing twice as long as broad, of nearly kidney-shaped form,

with strongly arcuate front margin and very broadly rounded apical

border. Humeral angle rounded, not produced into an angle. Costal

area triangular, ])road, with bunches of veins issuing radiall}' from one

point. Radius greatly developed, arcuate, and continuing to the apical

margin, with 6 to 8 more or less branched, pectinately arranged otf-

shoots. Media reduced, with but 2 to 3 branches directed forward

toward the apical border. Cubitus with about 5 more or less com-

pound offshoots occupying the entire free inner margin. Anal area

defined by a curved vein, not quite twice as long as high and taking

up less than half the inner margin. Anal veins normall}" curved to

the inner liorder.

Type of genus, Ainhlymylacris dintoniana (Scuddcn;).

AMBLYMYLACRIS CLINTONIANA (Scudder).

Eloblalfina dlntoniunx Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 66,

pi. lY, fig. 1.

Locality.—Clinton, Missouri. Cherokee shales; Kittanning (Alle-

gheny) stage.

AMBLYMYLACRIS HAREI (Scudder).

Promylacrls liarei Scudder, Bull. U. S. Geol. Surv.,- No. 124, 1895, p. 48, pi. ii,

fig. 3.

Locality.—Kansas City, Missouri. Chanute shales; Conemaugh ?

stage.

PROMYLACRIS Scudder.

A somewhat indefinite genus, the type of which may be regarded

as Pro)iiylacrls ovalis Scudder. Front wing probably cordate, with
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strongly arcuate anterior marg-in and rounded humeral angle; about

2ir times as long as broad. Costal area almost triangular, continuing

soiuewhat beyond half the length of the wing, with 3 bunches of veins

issuing from oiu^ point, the first of which shows about 6 twigs. The
radius is ([uite distinctively formed, in that from one point not far

from the base 4 raj^-like branches run otf successively; the tirst, sec-

ond, and fourth of these I)ranches always consist of 3 to 4 branchlets,

while the third remains simple. According to the figure it may be

concluded that the branches of the radius scarcely fill up the entire

free anterior margin. The media forms about 3 or 4 olfshoots, which

are directed forward toward the apical bordei-; and the cul)itus about

5 branches, which in each case till the entire free posterioi- margin.

The anal area is about twice as long as high and half as long as the

inner margin, and contains regular veins fusing in the posterior

border.

PROMYLACRIS OVALIS Scudder.

Promi/lacris ovalis iicvDDEii, rroc. Acad. Nat. Sci. Phila., 1885, p. 34; Mem. Boston

Soc, IV, 1890, p. 403, pi. xxxi, figs. 1 to 4.

LocaJity.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

MYLACRID.E OF DOUBTFUL SYSTEMATIC POSITION.

PAROMYLACRIS ROTUNDA Scudder.

Paromylacrlif rotunda Hcuddek, rroc. Acad. Nat. Sci. Phila. , 1885, p. 35; Mein.

Boston Soc, IV, 1890, p. 406, \A. xxxii, figs. 1, 2.

Localtty.—Mazon Creek, near Morris, Illinois. Penn.syIranian;

Kittanning^ (Allegheny) stage.

This species is to ))e regarded as fehe type of the genus Paroiiiylarrt's.

IIolotype.—OAi. No. 38047, U.S.N.M.

(MYLACRID^) PRISCOVOLANS (Scudder).

Mylacris priscovolans Scudder. Mem. Boston Soc, III, 1.S84, p. 307, \A. xxvii,

fig. 9.

Locality.—Cannelton, Pennsylvania. Allegheny formation; Kittan-

ning group; roof of the Middle Kittanning coal.

C<v^y/^>(.y.—Cat. No. 38055; U.S.N.M.

(MYLACRID.^) PAUPERATA (Scudder).

Lithomiilacris pduperata Scudder, Mem. Boston Soc, IV, 1890, p. 409, pi. xxxii,

fig. 5.

Locality.—Port Griffith, Pennsylvania. Anthracite series; E coal.

ILolotype.—Ciii. No. 38095, U.S.N.M.

Proc. N. M. vol. XXIX—05 54



784 PROCEEDINGS OF THE NATIONAL MUSEUM. v..].. xxix.

(MYLACRIDiE) PSEUDO-CARBONUM, new rpecies.

Mijlacr'ixcdrhoiiitin Scuddkk (part), IMein. BoHton Soc, III, ls,s4, p. :!()4, pi. wvii,

liy-. () (not li-. 7, 10).

Localiiij. — ( 'Sinnclloii, INMiiisylvania. Allej^heny t'orniation; Kittiui-

ning group; roof of tho Middle Kittannino- coal.

H(>h>f;/j>r.~i\\L No. HS<H>(), U.S.N. M.

(MYLACRID/E) CARBONINA, new species.

Myhicris ciii-hiiiniiii Scuddek (part), Mimh.- Boston Soc, III. 1.S84, p. ;!()4, pi. \xvii,

ti,^. 7 (not tig. a, 10).

Local ifij.— Kinpire Mine, Wilkew-Barre, Pennsylvania. Anthracite

series; E coal.

Iloloti/jx. -OAi. No. ;3S()52, U.S.N.M.

iMYLACRID^) BRETONENSIS (Scudder).

Hbdiiita hri'tdiiciixix ticvDUKii, Canad. Nat., VIl, 1.S74, p. 1^71, tig. 1.

Mi/lacris hrctdiieiix'x Sctddeh, Mem. Boston Soc-., Ill, 1(S79, p. 41, pi. v, tig. 1.

Locality.—Sydney. Cape Breton. Middle C-oal forniatioji: Alle-

gheny stage!;

(MYLACRID^) SIMPLEX (Scudder).

LitltoiiH/liicrix .siiiijilc.i >^r\-i->i)VA{, Mem. Boston Soe., Ill, 1S7H, p. 51, jil. v, lig. 5.

Localiiij.— Danville. Illinois. Pennsylvanian; Coneniaugh (or

Freeport t) stage.

(MYLACRlDiE) PITTSTONIANA (Scudder).

L'itliiiiiiiilnrn>< /liltslniudiKi S( UDDKK, Mem, Boston So(
,

, 111, lS7n, p. 50, jil. v,

tigs. 4, 10.

Lofal'dij.— Port (irittith, Pennsylvania. Anthi-acite series; E e(«il.

Ilolotiipe. -\ 'at. No. 3S( )96 , T . S. N . M

.

(MYLACRlDvE) PENNSYLVANICA (Scudder).

MtjUii-ri>~ jicniii^iiUdincd Si i ni^Ei;, Mem Bost<in So( ., Ill, 1S7H, |). 44, \A. v, ligs.

i:^, 14,

L.oraLiiij. —Cannelton, Pennsylvania. Allegheny formation; Kit-

tanning group; roof of the Middle Kittannmg coal.

Cotypes.—^C'cXl. No. 38102, T.S.N.M.

iMYLACRID.^) AMPLA (Scudder).

MijldiTix dni})ld S(_ri)i)EK, l*>nll {' S. (>eol. Surw, .No 124, ISOfi, p. 4o, jil. ii, tig. ].

LocaliUj.—Mazon Creek, near Moiris. Illinois. Pennsylvanian,

Kittanning i (Allegheny) stage.

Ilolotyjje.—Oiit. No. 38051, U.S.N.M.
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(MYLACRID^) GURLEYI (Scudder).

.'Ifi/hirrix (jiirlri/i ScrnDEH, Bull. U. S. Geol. Surv., No. ll!4, 1S95, p. 43, pi. i,

fi.tr. 5.

Localilii. Mazon Creek, near Morris, JUinois. Pennsylvanian;

Kittanninti' '. ( Allej»"heny) stage.

(MYLACRIDiE) RIGIDA (Scudder).

Pr<niiijl(ici-i>i ri</i(]fi Scudder, Mem. Boston Soc, IV, 185)0, ]). 403, pi. xxxi, fijj. 6.

Pr(i)n!//<i<-ri!< ri</i(i' Sellards, Amer. Jour. Sci. (4i, XVIII, 1904, p. 221, fig. 36.

L(ic(//i/t/.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittannino- ( (Allegheny) stage.

JfoIotijjk'.^CRt. No. 3S045, U.S.N.M.

(MYLACRID^E) AMPLA ( Scudder).

Pdroiiii/ldcri.t itmpht .Scuddkk, Mem. r>oston Sx'., IV, 1890, ^. 408, pi. xxxi, fig. 7;

Bull. t;. S. (xeol. Surv., No. 124, 1895, p. 51, pi. iii, fig. 4.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning i (Allegheny) stage.

Ilolotyjh'.-Cni. No. 88044, F.S.N.M.

Family DICTYOMYLACRID.E. new family.

In this groLi}) I unite several forms from the European and American
Car])oniferous, which, in the form of the costal area, recall the archi-

mylacrids on the one hand and the mylacridson the other. The costal

area is here of almost triangular form, while most of the branches

arise successively f I'om the subcosta. The branches of the radius are

directed obli(|uely forward; those of the media, on the contrary, slope

backAvard. The cubitus occupies only a limited space, and the anal

area is marked oti' by a curved suture, in which part of the anal veins

end. The longitudinal veins are connected ))v distinct, remote cross

veins. In the European forms the prothorax is very broad, trans-

versely elliptical, and is characterized by ribs which run off radiall}^ to

the periphery.

DICTYOMYLACRIS Brongniart.

Front wing somewhat more than twice as long as broad, subcordate,

with strongly arched anterior margni, costal area occupying from

four-sevenths to two-thirds the length of the wing, with from 5 to 7

veins arising successivelv from the subcosta and several feebly

branched ones proceeding from the base.
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DICTYOMYLACRIS MULTINERVIS (Sellards).

"Undescrihed Blattiri<irl:r" Sellakdis, Aiiut. Jour. Sci. (4), XV, liK).'!, \>. oil*,

pi. VII, fig. (>.

Sc.hizoblattina innUincrrin Sellakds, Aiiier. Jour. Sci. (4), XVIII, UI04, ]>. 217

fig. 28.

Local'dij.—Liiwrence. Kansas. Upper Coal Measures; Le Roy

(Lawrence) shales.

This form, described by Sellards, aorees completely with the genus

Dicfyonnjlacris Brongniart, founded on P^uropean forms, represented

in the Stephanian of Commentry ))y several species. The erection of

a new g'enus, therefore, I consider unnecessary.

Family NEOMYLACRID^E, new family.

This group appears to be nearly related to the dictyomylacrids and

agrees with the latter to the extent that here also the tii-st anal veins

end in the suture of the anal area. The costal area is short and tri-

angular, the subcosta not curving backward with the convexity, l)ut

forward; all its veins issue from the subcosta near the base. The

humeral angle is not strongly produced, but rounded. Radius normal.

Branches of the media directed backward. Cubitus normal. Anal

area rather long and limited by a curved suture. Hitherto several

species were made known from the upper portion of the Upper Car-

boniferous of America.

NEOMYLACRIS, new genus.

Front wing cordate al)out twice as long as wide. Costal area reach-

ing from three-tifths to two-thirds the length of the wing, with only

from 5 to (> veins. Radius with 5 or 6 simple or furcate branches suc-

cessively running out forward; part of these occupy the free portion

of the anterior margin and part the apical border. Media with 2 1 to

-t branches diverging posteriorly. Cul)itus with a small number of

otfshoots occupying almost the entire free inner margin. Costal area

about twice as long as high, extending from two-fifths to nearl}^ one-

half the length of the wing, and limited by a curved suture; the first

anal vein ends in the suture. Structure indistinct, either stippled like

leather or with a tendency to the formation of cross wrinkles.

Type of genus, jVeomy/acris major., new species.
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NEOMYLACRIS MAJOR, new species.

Locallti/.—Port Gritiith Switchback. Peniisyl\':uuii. Anthracite

series; P] coal.

Lenytli of tli(^ front winy', ^I'l nun. First, second, and tiftli branches

of the radius siini)le; tiiird and fourtii branches furcate. Media with

Fi(i. 93.

—

Neomylatris ma.ioi;.

•J: offshoots, the first of which originates at one-tliird the length of the

wing. Anal area with about 1<> veins. No detinite structure to be

seen.

I{(>h>fi/j><.~-{\iL No. ?>S7(>»). U.8.N.M.

NEOMYLACRIS PULLA, new species.

LocaHtij.— Lorl>e]'rv (ia|) in Sharp Mountain, near Ti-eniont, l*enti

sylvania. Anthracite series; staged

FUi.s. '.t4 UIlll '.!.">.— NKoMYI.ACItlS I'ULLA.

Length of front wing, !•> nun. Radius with > branches, the second

and third of which are forked. Media tirst divides in the last third

of the length of the wing.

6W?'//^>t«.—Cat. Nos. ^54Tt; and ;^>.s7V)4-, U.S.N.M.
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NEOMYLACRIS PAUCINERVIS, new species.

Locality.—Lorbeny (jap in 8har}) Mountain, near Tremont, Penn-

sylvania. Anthracite series; staged

Fig. 9G.—Neomylackis pai'ctnervhs.

Length of front wino-. 10 mm, Ver\' similar to the previous

species. Radius witli 3 furcate and 2 simph^ brandies. Media tirst

furcates in the last third of the length of the wing.

Holotype.—Q^t. No. 38789, LT.S.N.M.

Family KrERIDOMYLACRlD^F], new family.

I erect this family on an aberrant blattoid form, whose heart-shaped

wing, in respect to the shape of the costal area, conforms to that of

the mylacrids; \\\ its enormousl}' lengthened anal area, which attains

a])out four-fifths the length of the wing, however, it widely differs

fi'om all other IjJattid forms. The radius is developed in the normal

way; the media and the cubitus, on tlie contrary, are much reduced.

The veins of the anal area end in the inner border.

Indeed, no other blattid wing shows so striking a resemblance to the

pinna? of a fossil fern, and I was for a long time in dou})t whether the

present specimen should really be regarded as the remains of an insect

or as a plant. We here seem to have a form showing an extreme

adaptation.

PTERIDOMYLACRIS, new genus.

Front wing cordate, \^ times as long as l)road. Costal area trian-

gular, attaining nearly two-thirds the length of the wing, with ray-like

veins issuing from one point. Radius advancing to the apical border,

with about 7 regular branches, probabl}' simple throughout, extending

to the anterior margin. Media arcuate, with one shoil terminal fork.

Cubitus with one compound and one simple branch, which strike the

end of the inner margin. Anal area strongly developed, reaching

four-tifths the length of the wing, and marked off by a curved suture,

with 10 veins ending in the posterior margin, several of which have a

common origin. No structure to be seen.
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PTERIDOMYLACRIS PARADOXA, new species.

Localiti/.—Ijorberiy Gap in Sharp Mountain, near Treraont, Penn-

sylvania. Anthracite series; stage ?

Fig. 9V.— I'TKKlDUMVr.ACRIS I'AKADOXA.

Length of the front wing', about IS mm.
Jlofofijpr.-^C'^t. ^o. :387;«, U.S.N..AI.

Family IDIOMYLACRID.E, ne«- family.

For the type of this family, I take a highly specialized blattoid

wing, which in the shape of the costal area agrees wnth the mylacrid

series, hut which appears to be distinguished by the unique disposi-

tion of the anal veins. The front wing is subelliptical, scarcely twice

as long as broad, with strongly curved inner margin and gently curved

anterior border. Costal area one-half as long as the wing, subtrian-

gular, broad; humeral angle rounded. The branches of the siibcosta

arise at the base of the wing. Radius di\ided near the base into 2

main offshoots, each of which forms al)out 8 branchlets. The twigs

of the superior branch end on the anterior liorder; those of the inf(»-

rior, on the contrary, on the apical margin. The media likewise sep-

arates into 2 branches similar to those of the radius, the twigs of

which (always 8) take up the last third of the inner margin. The

culdtus with its 8 branches is limited to th(» middle portion of the pos-

terior margin. The anal area occupies not much more than one-third

the length of the wing, and is detined by a strong!}- curved suture.

The anal veins are quite uniquel}- grouped, since from one stem 8 off-

shoots branch forward and 1 backward. The tirst branch ends in

the second, the second in the third, and this, as well as those follow-

ing, end in the inner margin. Structure finely stippled, like leather.
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IDIOMYLACRIS, wew genus.

IDIOMYLACRIS GRACILIS, new species.

Locality.—Lorberiy (nip in Sharp Mountain, near Tremont, Penn-

sylvania. Antliracite series; stage ?

Pig. 9S.—Tdtomylacris gracilis.

Length of the front wing, about 15 mm.
IIolofi/j)e.—Cat. No. 38793, U.S.N.M.

Family NEORTHROBLATTINIDiE, ne^ family.

I establish this family on a somewhat aberrant blattoid form, which

unfortunately I can judge only from Scudder's figure and discription.

The venation somewhat recalls that of Miomylacrh from the Upper

Carboniferous and permits itself very easily to be derived from the

archimylacrid type. The outline of the wing appears to have been

subreniform, with somewhat broadened base, and rather more than

twice as long as wide. The short, broad costal area reaches over a

little beyond the middle of the wing, and the form belongs to the band-

shaped type (Archimylacrida?, etc.); the veins issue successively from

the subcosta. The radius extends to the upper end of the apical bor-

der and sends out only a small rumiber of branches toward the front

margin. About in the middle of the wing, the media divides into 2

simple or furcate branches. The cubitus continues to the end of the

posterior border and sends out several branches to it. The anal area

is large, marked oil by a bow-shaped fold, and contains a small num-

ber of veins, which branch off in a peculiar manner, similar to that in

Idiomylacris, in part again uniting; they all end in the inner margin.

On the impression, the surface of the wing appears very opaque; the

veins, on the contrary', are preserved as thin broad stripes.

NEORTHROBLATTINA Scudder.

NEORTHROBLATTINA ALBOLINEATA Scudder.

NeorthrohlaUvna albohneata Scudder, Proc. Acad. Nat, Sci. PJhila., 1885, p. 109;

Mem. Boston Soc, IV, 1890, p. 467, pi. xui, fig. 2 (? 18).

Locality.—Fairplay, Colorado. Lower Permian.
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Family POROBLATTINID.E, new family.

This family is founded oiva numl)er of spiall forms from the Upper-
most Carboniferous and Lower Permian. These forms constitute a link

between the arehimylacrids and the prevailing- Mesozoic mesoblatti-

nids, and are characterized by a strongly reduced costal area, which

extends only from one-third to one-half the length of the wing and is

of rather narrow lancet-like shape. In contrast with the mesoblatti-

nids, however, the few branches of the subcosta are still distinctly

developed, and arise from the subcosta serially as in the arehimyla-

crids. The radius ver}^ gradually takes the place of the subcosta and

forms numerous simple or feebly divided branches directed forward.

The media is free and sends out a small num])er of olishoots forward

to the apical border; the cubitus gives otf a variably largo number of

branches backward; rarely, also, one forward. The anal area is rela-

tively large, limited by a strongly curved suture, and contains numer-

ous veins, of which the lirst ones only end in the suture; all others,

on the contrary, end in the inner border. No distinct cross veins.

POROBLATTINA Seudder.

Porohlattina arcuata Seudder is to be regarded as the type of tlvis

genus.

Front wing subelliptical. If to 2 times as long as broad. Radius

very strongly arcuate, curving down to the middle of the wing and

recurving to the apical border. Media first divides below the middle

of the wing. Cubitus with few branches and not occupying the entire

free posterior border, strongly vaulted. Anal area half as long as the

wing and less than twice as long as high, with numerous oblique veins

directed toward the apex of the area, the larger number of which end

in the inner border. No structure to be seen (many oblique cross

folds ])etween the veins).

POROBLATTINA BRACHYPTERA, new species.

L^calHy.—Wills Creek, near Steubenville, Ohio. Conemaugh for-

mation; shales above the Ames limestone.

FlO. 99.—POROBLATTINA BRACHYPTERA.

Front wing, 9 mm. long; twice as long as broad. Radius with about

11 l>ranches, the first 8 of which are simple.

/A>Wv;>.^—Cat. No. ?,SB?>7, U.S.N.M.
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POROBLATTINA LATA, new species.

Locality.— Wills Creek, near Steubenville, Ohio. Conemaiigh for

mation; shales above the Ames limestone.

Fl(i. lUO.—POROBLATTINA LATA.

Front wing, !> mm. long; 1| times a.s long- as l)road. Radius with

2 simple, one 3-parted, and 2 furcate branches.

EolotyjM.—Cat No. 38696, U.S.N.M.

POROBLATTINA ARCUATA Scudder.

Pnrohlattina (irciiatd Scudder, Proc. Acad. Nat. Sci. I'hila., 1885, p. o9; Mem.
Boston Soc, IV, 1890, p. 486, pi. xli, tij^ 5.

Loctfliti/.—Fairplay. Colorado. Lower Permiiui.

POROBLATTINA RICHMONDIANA, new species.

Locality.—Wills Creek, near Richmond, Ohio. Conemaugh forma-

tion; shales above the Ames limestone.

Front wing, 9 mm. long; more than twice as long as wide. Radius

Fk;. 101.—POROBLATTINA RICHMONDIANA. '

with 7 branches, the lirst, third, fourth, and tifth of which are simple,

the second and .seventh furcate, while the sixth is thrice divided.

Rolotype.—Cat. No. 38644, U.S.N.M.

POROBLATTINA LAKESII Scudder.

I'orohlatt'ma lak-ei<ll Sccdder, Proo. Acad. Nat. .Sci. Phila., 1885, p. 39; Zittel's

Ilandbucli, 1885, p. 755, fig. 936; Mem. Boston Soc, IV, 1890, p. 4m, \>\. xi.i,

fig. n.

Locality.—Fairplay. Colorado. Lower Permian.

? SYSTOLOBLATTA, new genus.

A doubtful genus and perhaps to be united with the foregoing one.

According to the drawing it is to be inferred that the wing which 1

here class is somewhat longer, ))eing al)out '2h times as long as broad.
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The radius appear.-s to extend to the apical margin, but is oentl}'

curved, and notwithstandiiiu' tliis conthuies down toward the middle

of the wing. The media divides about in tlu> middle of the wing, and

th(^ cubitus is very much retluced. No cross veins.

? SYSTOLOBLATTA OHIOENSIS (Scudder).

Porolihilliiia Dhiiinisls Sciddkk, ISull. ['
. S. ( Icol. Siifw, No. rJ4, iSilf,, p. i;;s,

pi. \i. 11,^. -.

A/^/r^//////. —Kichinond, Ohio. Conelnaugh t'oi'mation: shales abo\<'

the Ames limestone.

Family MESOBLATTINID.E, new family.

This family, which is very feebly represented in the Paleozoii-. but

is very abundantly developed in the Mesozoic, is characterized by a

most remarksible reduction of the costal area, the place of which the

radius with its branches now tills. The media is free and is divided

in vai'ious ways, as is also the cubitus. Most of the veins of the anal

area reach to the inner margin. This group can be ({uite readily

derived from the poroblattinids.

ACM^^OBLATTA, new genus.

Front wing pointed, nearly o times as long as broad. Radius reach-

ing nearly to the tip, with very many branches. Media with about <>

simple offshoots branching out forwai'd. C'ubitus with about i' simple

(;') branches occupying the middle third of the inner margin. Anal

area relatively long and narrow, its veins, at least in part, parallel

with the posterior bordei'. No cross veins visible. No intercalary

veins.

ACM.^OBLATTA LANCEOLATA, new species.

Jjx-al'itii.—Wills Creek, near Steubenville, Ohio. C'onemaugli for-

nr.ition; shales above the Ames limestone.

Fk;. 102.—AlM.l';oBLATTA I,.\NCEOLATA.

Front wing, lU mm. long. Radius with about 14 mainly sim])le

veins. The first branch of the media originates near the base.

Ilolotypt'.—Cat. No. 3867S, U.S.N.M.



794 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxix.

DICHRONOBLATTA, new genus.

I regard as typo of thi.s g-enu.s Scudder's (rt^rahlaftintr nuiiJiiui^ t\\o

neuration of wliich, according- to my \'iovv% has been (|iiito erroneously

interpreted.

The genus is distinguished from its allies principally l)v the shorter

radius, which does not reach to the tip of the wing; by the more

copiousl}' divided media, which arises cpiite near the l)ase, and by the

structure of the cubitus, which, in aljout the middle of its course,

sends out a branch forward and occupies the entire posterior margin.

The form of the wing is elliptical, somewhat more than twice as long-

as broad. The anal area attains about two-lifths the length of the

wing and includes luimerous veins which end in the inner maiigin.

Traces of cross veins are preserved. Intercalary veins wanting.

DICHRONOBLATTA MINIMA (Scudder).

(jcrahlattiita iiiiiiniui Scuddek, Bull. V. S. (ieol. Surv., No. 124, 1895, pi. xi,

fig. 5.

Locdllty.—Richmond, (3hio. Conemaugh formation; shales above

tae Ames limestone.

NEAROBLATTA, new genus.

Front wing subelliptical, 2^ times as long as Iji'oad. Radius arcuate,

reaching to the end of the front margin, with many oblique branches

extending forward. Media divided into '•1 principal ))ranches, whose

twigs take up the apical mai-gin and a part of the iiuier ))order.

Cubitus much reduced, with its few divisions occupying only the

middle portion of the posterior margin. Anal area large, limited by

a strongly curved fold, with numerous veins fusing in the inner

border. Distinct, delicate cross veins. No intercalary veins.

Type of genus, NeanMatta pai'nila (CrokhMiberg).

NEAROBLATTA ROTUNDATA (Scudder).

NeorfhrohhiU'nui. rotundala Scudder, Proc. Acatl. Nat. Sci. Phila., 1885, p. 109;

Zittel's Handbuch, I, 1885, p. 766, fig. 960; Mem. Boston Soe., IV, 1890,

p. 467, pi. XLii, figs. 7, 8.

Locality.— Fairplay, Colorado. Lowei- Permian.

NEAROBLATTA LAKESII (Scudder).

NeorthrohluttiDa laL-exii Sciddek, Proe. Acad. Nat. 8ci. Phila., 1885, p. 109;

Mem. Boston Soc, IV, 1890, p. 467, pi. xlii, figs. 9, 15.

Locality.—Fairplay, Colorado. Lower Permian.

EPHEBOBLATTA, new genus.

Very similar to the preceding genus, but diflers in the shortened

radius, which ends far above the apex of the wing; in the strongly
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developed cubital vein, and also in the pointed form of the front wing,

which i.s almost 3 times as long- as Iji-oad. The anal area is propoi--

tionall}' short, and its veins run parallel with t\\o anterior mai-gin.

Cross veins appear to be wanting-. No intercalary veins.

EPHEBOBLATTA ATTENUATA ( Scudder.

)

JVeorthroblaithut attenuata Sci-udek, Proc. .Vrail. Xat. Sci. I'liila., 1885, \i. 110;

Mem. Boston Soc, IV, 1890, pp. 4H7, 4BS, pi. xlii, fi-r. 1.

Locality.—Fairplay, Coh)rad(). Lower Permian.

SCUTINOBLATTIN A Scudder.

A somewhat doubtful genus. The front wings are pointed. The
costal area is reduced and is replaced by the radius, which still reaches

out to the posterior border somewhat across the tip. The media

appears very much reduced; the cubitus, on the other hand, is nor-

mally developed. Anal area large, with numerous veins. Cross and

intercalary veins appear to be wanting.

SCUTINOBLATTINA BRONGNIARTI Scudder.

Hcatinuhlattiud brongnidrti Scudder, Proc Acad. Nat. Sci. Phila., 1885, p. 110;

:Mem. Boston Soc, IV, 1890, ]>. 4(59, j)!. xlii, fig. 5.

LoeaUty.—Fairplay, Colorado. Lower Permian.

Family DIECHOBLATTINID.F, new family.

This family agrees with the mesoblattinids in the striking reduction

of the costal area, but is distinguished fi'om them by a marked degen-

eration of the media; consequently, in place of the subcosta, the cu])itus

follows immediately after the encroaching radius, and thus the entire

surface of the wing, aside from the normally preserved anal area, is

tilled up with the ])ranches of these two main veins. The forms of

this group are found in small numbers in the Permian and Jura

formations.

NEPIOBLATTA, uew genus.

Front wing lancet-shaped, more than 2^ times as long as wide.

(Postal area restricted to a small swelling at the base of the anterior

margin, without veins. Radius gently vaulted, extending to the tip,

with al)out 7 in part compound branches directed forward. Cubitus

parallel and passing near the main stem of the radius, with about 5

normal, in part furcate, branches running out posteriori}'. Anal area

large, marked oli' by a curved suture, in which the majorit}' of the

veins fuse. Intercalar}' veins wanting; cross veins are % not preserved.

NEPIOBLATTA INTERMEDIA (Scudder).

Scutinoblattina intermedia Scudder, Proc. Acatl. Nat. Sci. Phila., 1885, p. Ill;

Mem. Boston Soc, IV, 1890, p. 469, jtl. xlii, fig. 4.

Locality.—Fairplav. Colorado. Lower Permian.
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BREPHOBLATTA, new genus.

Front wing lancet-shaped, somewhat more than 2i times as long as

wide. Radius and cubitus extend nearly parallel and straight through

the middle of the wing, and alwa3^s send out from 4 to 5 in part

divided branches to the periphery. The anal area is slender and

defined by a gently curved vein. The entire wing is delicately reticu-

late. Prouotum subcirculai*.

BREPHOBLATTA RECTA ( Scudder)

.

SciUiuoblattimt recta Scudder, Proc. Acad. Nat. Sci. Phila., 1885, p. Ill; Mem.
Boston Soc, IV, 1890, p. 469, pi. xlii, tigs. 8, 16.

Localiti/.—Fairphiy, Colorado. Lower Permian.

BLATTOIDEA OF DOUBTFUL SYSTEiMATlC POSITION.

A. FRONT WINGS.

(BLATTOIDEA) RICHMONDIANA (Scudder).

Gerahlattina riclmiondiana Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 116,

1)1. X, fig. 1.

Locality.— Riclmiond, Ohio. Conemaugh formation; shales above

the Ames limestone.

(BLATTOIDEA) STIPATA (Scudder).

EtoblaUina sfipata Scudder, Proc. Boston Soc. XXI\\ 1889, p. 50; Bull. U. S. Geoi.

Surv., No. 124, 1895, p. 98, pi. viii, fig. 3.

Locality.—Richmond. Ohio. Conemaugh formation: shales above

the Ames limestone.

(BLATTOIDEA) LATEBRICOLA (Scudder).

EtoblaUina latebr icola ScvDBKR, Bull. U. S. Geol. Surv., No. 124, 1895, j). 108, ]>!.

IX, fig. 11.

Locality.—East Providence, Rhode Island. Pennsjdvanian; Ten-

mile series; Allegheny or Conemaugh stage.

(BLATTOIDEA) sp. Scudder.

Etobluttina sp. Scudder, Bull. U. Geol. Surv., No. 101, 1893, p. 18, pi. ii, fig. li;

No. 124, 1895, p. 77, pi. v, fig. 2.

Locality.—Pawtucket. Rhode Islands Pennsylvanian; Ten-mile

series; i Allegheny or Conemaugh stage.

(BLATTOIDEA) TRIASSICA (Scudder).

Avthrarnblaltwa triassica Scudder, Amer. Jour. Sci. (3), XXVIII, 1884, p. 200;

Mem. Boston Soc, IV, 1890, p. 464, pi. xli, fig. 9.

Locality.—Fairplay Colorado. Lower Permian.
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(BLATTOIDEA) sp. Scudder.

Ktoblattina sp. Scuddeh, Pnx". Boston Soi'., XXII, 1<S,S3, p. 59; Mem. Boj'ton

8oc., IV, 1890, p. 460, pi. xlii. tij:. 20.

LofaUty.—Fairplay. Colorado. Lower Permian.

(BLATTOIDEA) ARCTA (Scudder).

Ktohlnlthia (trcta StuDDEK, Bull. U. S. Geol. Surv., No. 124, 1895, j). 97, pi. viii,

fig. h.

Locality.—Cassville, West Virginia. Dunkard fornuition; Lower
Permian.

//oIof;/p<'.—CM. No. 38082, U.S.N.M.

(BLATTOIDEA) EXIGUA (Scudder).

I'Jiohlnttina e.rigna ycTDDEw, Bull. U. S. Cieol. Surv., No. 124, 1895, j). 76, pi. v,

tig. 4.

Locality.—Cassville, We.st Virg-inia. Dunkard formation; Lower
Permian.

LLolotyjje.—C^i. No. 38080, U.S.N.M.

(BLATTOIDEA) APERTA (Scudder).

Etohlattlna aperta ^cvddy.r, Bull. U. S. Geol. Surv., No. 124, 1895, p. 80, pi. v,

tig. 9.

Locality.—Cassville, West Virginia. Dunkard formation; Lower
Permian.

LL>lotype.—C^i. No. 38195, U.S.N.M.

B. HIND WINGS.

(BLATTOIDEA) sp. Scudder.

Etoblati'nia sp. Scuddeh, Bull. U. S. Geol. Surv., No. 101, 189;^, p. 16, pi. ii, tig. k;

No. 124, 1895, 1)1. XII, tig. 4.

Locality.—Cranston, Rhode Island. Pennsylvanian; neai- base of

section; stage?

The original is in the collection of the l^. S. National Museum (Cat.

No. 38oTO); occasionally many distinct cross veins may be seen.

(BLATTOIDEA) OVALIS (Scudder).

MyldcriK oralis Scudder, Mem. Boston Soc, III, 1885, p. 808, pi. \xvii, tig. 5.

Locality.—Cannelton, Pennsylvania. Allegheny formation; Kit-

tanning group; roof of the Middle Kittanning coal.

Cotyj^eti.^Csit. No. 38101, U.S.N.M.
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(BLATTOIDEA) sp. Sellards.

BIdltide Sellards, Amer. Jour. Sci. (4), XV, 1903, pi. vii, fig. 7.

Etohlatfhia sp. Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 222, fig. 83.

LocaUty.—Lawrence, Kansas. Upper Coal Measures; Le Roy

(Lawrence) shales.

This form also appears to have cross veins.

(BLATTOIDEA) sp. Scudder.

Etfih/dlliiKi sp. ScuDDEK, Bull. IT. S. Geol. Surv., No. 101, 1893, p. 13, pi. ii, fig. c;

No. 124, 1895, p. 110, pi. XII, fig. 2.

Zocah't//.— East Providence, Rhode Island. Pennsylvanian; Ten-

mile series; Allegheny or Conemaugh stage.

This wing also occasionall}^ shows distinct cross veins.

Specimen in U. S. National Museum. Cat. No. 38072.

(BLATTOIDEA) PACKARDI (Clark).

BlaUa amerIcana ChAHK, Proc. Newport Nat. Hist. Soc, II, 1884, p. 12.

Mylacris packardi Clabk, Rand, notes Nat. Hist., II, 1885, p. 64.

Mylacris parhirdi Scudder, Bull. IT. S. Geol. Surv., No. 124, 1895, p. 41, pi. i,

figs. 2,3.

Locality.—Bristol, Rhode Island. Pennsylvanian; '. Allegheny or

Conemaugh stage.

Likewise with distinct cross veins.

(BLATTOIDEA) sp. Scudder.

Scudder, Mem. Boston Soc, III, 1879, p. 128, pi. vi, fig. 13.

Locality.—Cannelton, Pennsylvania. Allegheny formation; Kit-

tanning group; roof of the Middle Kittanning coal.

(BLATTOIDEA) sp. Sellards.

Etobktttina HI). Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 222, fig. 34, pi.

I, fig. 9.

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy
(Lawrence) shales.

(BLATTOIDEA) sp. Sellards.

Etoblaltina sp. Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 222, fig. 35, pi.

I, fig. 8.

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy

(Lawrence) shales.

(BLATTOIDEA) sp. Scudder.

EtohluUina sp. Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, pi. xii, fig. 7.

Locality.—Cassville, West Virginia. Dunkard formation; Lower

Permian.

This wing shows distinct cross veins, and anal area doubled under.

Specimen in U. S. National Museum. Cat. No. 38086.
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(BLATTOIDEA) sp. Scudder.

Etoblattlna sp. Scudder, Bull. V. 8. Geol. Surv., No. 124, 1895, pi. xii, fig. 6.

Locality.—Cassville, West Virginia. Dunkard foniuitioii; Lower
Permian,

C. BODY PARTS.

(BLATTOIDEA) sp. Scudder.

' Body of cockroach'' Scudder, Bull. U. S. Geol. Surv., No. 124, 1895, p. 25,

pi. XII, figs. 8 to 11.

Locality.—Illinois. Pennsylvanian; Kittaniiing ? (Allegheny) stage.

(BLATTOIDEA) sp. Sellards.

"' Pronotum of a rockronch" Sellards, Amer. Jour. Sci. (4), XVIIl, 1904, p. 133,

fig. 24.

Locality.—Lawrence, Kansas. Upper Coal Measures; Le Roy
(Lawrence) shales.

D. YOUN(t sta(;es.

The connection between nymphs and imagoes appears to me in no

case proved. Moreover we have as yet far too few stages to enable us

to determine the genus of nymphs, t)ecaiise hitherto a relatively very

small number of such fossils have been found and described. I there-

fore consider it advisable to cite here all the previously observed forms

and leave their interpretation to the future.

(BLATTOIDEA) sp. Sellards.

f Egg case of cockroach Sellards, Anier. Jour. Sci. (4), XVIII. 1904, p. 134,

fig. 25.

Locality. -Ij-AVivencQ^ Kansas. Upper Coal Measures; Le Roy

(Lawrence) shales.

This fossil reallv looks very similar to an e^^^ sack. Moreover,

such forms have already been found in Europe.

(BLATTOIDEA) DIPELTIS DIPLODISCUS Packard.

Dipeltis diplodiscus Packard, Amer. Nat., XIX, 1885, p. 293; Mem. Aoad. Nat.

Sci., Ill, 1886, p. 145, pi. v, figs. 2, 2a.

Dipeltis diplodiftcus ScnucHERT (part), Proc. U. S. Nat. ]Mus., XIX, 1897, p. 072,

pi. Lviii, figs. 2, 3 (not figs. 4, 5).

Mylncris diplodiscus Sellards, Amer. J(jur. Sci. (4), XV, 1903, p. .309, pi. vii,

fig. 8.

Mylacris {Dipeltis) diplodiscus Sellards (part), Amer. Jour. Sci. (4), XVIII,

1904, p. 124, fig. 4 (not figs. 2, 3), pi. i, fig. 3.

Locality.—Muzon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Alleghen}^) stage.

Even though the blattoid nature of this fossil can not be questioned,

it still seems to me unproved that the specimen pertains to a mylacrid

Proc. N. M. vol. xxix—05- 55
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nvniph, because other equally' Avide blattoid fonii.s occur, which do not

belong to the mylacrids. The venation is not discernible (in the

figures).

H<>l<>tiipe and ]>lrs;<>fiipe.—Q>'A.i. Nos. 25924 and 38864, U.S.N.M.

(BLATTOIDEA) MELANDERI, new species.

Mylacrla [Dipdtis) diplodiscus Mklandek (nut Packard), Jour. Zool. (2), XI,

1903, p. 185, pi. V, fig. 6; pi. vii, fig. 6.

Local'itij.—Mazon Creek, near Morris, Illinois. Pennsylvauian;

Kittaiiiiing-^ (Allegheny) stage.

(BLATTOIDEA) SCHUCHERTIANA, new species.

Dipellli^ (lij)lodiscus Schuchert (not Packard) (part), Proc. U. S. Nat. Mus.,

XIX, 1897, p. 672, pi. Lviii, figs. 4, 5 (not figs. 2, 3).

Mi/lacris {Dipelt is) diplodiscus Sellards (not Packard) (part), Amer. Jour. Sci.

(4), XVIII, 1904, p. 124, fig. 2 (not figs. 3, 4).

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvauian;

Kittanning^ (Alleghen}") stage.

Ilolotype.—C^t. No. 25925, U.S.N.M.

(BLATTOIDEA) SELLARDSII, new species.

3Ii/l((cris (Di/K/tlx) dipdodiscus Sellards (not Packard) (part), Amer. Jour. Sci.

(4), X VIII, 1904, p. 124, fig. 3 (not figs. 2, 4).

Local /'tf/.— Mazon Creek, near Morris, Illinois. Pennsylvauian;

Kittaiining^ (Allegheny) stage.

All these larval forms may belong to ditieront species.

(BLATTOIDEA) ANCEPS (Sellards).

Mi/lurrid.r Sellards, Amer. Jour. Sci. (4), XV, 1893, p. 309, pi. vii, fig. 9.

Mi/lacris anceps Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 129, fig. 5.

Locality.-—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanniug^ (Allegheny) stage.

(BLATTOIDEA) SELLARDSIANA, new species.

Mylacr is elongaia {nyiUYih) Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 125,

figs. 6, 7.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning? (Allegheny) stage.

The association of this n3"niph with Mylacrh elongata Scudder

appears to me not proved.

(BLATTOIDEA) CARRI (Schuchert).

Dipeltis carri Schuchert, Proc. U. S. Nat. Mus., XIX, 1897, p. 671.

Dipeltis carri Sellards, Amer. Jour. Sci. (4), XV, 1903, p. 309.

Locality.—Mazon Creek, near Morris, Illinois, Pennsj'lvanian;

Kittaning? (Allegheny) stage.
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(BLATTOIDEA) sp. Sellards.

Etoblattiva ftp. Sellards, Amer. Jour. Si'i. (4), XV., 1908, pi. vii, fiw. n.

Locality.—Lawrenre, Kiinsas. Upper Coal Measures; Le Roy
(Lawrence) shales.

(BLATTOIDEA) SCHUCHERTI, new species.

LocaliUj.—Sharp Mountain Gap, 2 miles south of Tremont (Mam-

moth), Pennsylvania. Anthracite series; stage?

Flfi. 103.—Bl.ATTOIDE.\ SCHICHPIRTI.

A wing pad 7 mm. long, with pointed end. The 5 branches of the

subcosta are disti' ctly seen radiating from one point as in typical

mylacrids; further, the radims with T l)ranches proceeding obliquel}'

forward. The media sends several branches backward, as does the

cubitus. The anal area is longitudinally extended and shows 4 veins.

lIoJofy2><.—OAt. No. 38740, U.S.N.M.

(BLATTOIDEA) sp. Handlirsch.

EtohlaUina mxyma Sellakds (part), Amer. Jour. Si-i. (4), XV, 1904, p. 309, pi. vii,

figs. 1, 2; XVIII, 1!»04, p. 129, fig. 14.

Locality.—Mazon Creek, near Morris, Illinois. Penn.sylvanian;

Kittanning ('(Allegheny) stage.

.? (BLATTOIDEA) sp. Kandlirsch.

Etoblultina ivazona Sellards (part), Amer. Jour. Sci. (4), XV, 1903, p. 309, pi. vii,

figs. 3, 4; XVIII, 1904, p. 129, fig. 13, pi. i, fig. 2.

Locality.—Mc^zon Creek, near Morris, Illinois. Penns3dvanian;

Kittanning ^(Allegheny) stage.

Unfortimately the photographic representation of this form (Plate i,

tig. 2) is so indistinctly reproduced that I can not clearly distinguish

the so-called "ovipositor,'' which is so very sharply detined in the

schematic iigure. For this reason I do not believe in its existence,

and furthermore do not consider it determined that these larval forms

belong to Etohlattlria mazona Sellards. It may be that they actually

pertain to a protoblattoid form and not at all to a true blattoid; pos-

sibly to a Protorthopteron. On no account, however, does it seem to
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nie admissible, from such a specimen, to -establish the hypothesis that

the entire Protoblattaria^ had ovipositors and were accordingly derived

from locust-like ancestors; for it could not perhaps be shown that the

"ovipositor" in question is iiothino- but an excrement. Moreover, in

regard to this, let it here be pointed out that in the protoblattoid

Euca&nus vniaginale ovipositors are present, which suggests the idea

that this larval form, in case it actually possesses an ovipositor, may
belong to the Euca'nida\

(BLATTOIDEA) sp. Handlirsch.

Etuhhtttiiia iiiazona Sbllakd.s (part), Aiiut. Jour. Sci. (4), XV'III, 1904, p. 129,

fig. 10.

Lociditii.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

(BLATTOIDEA) sp. Handlirsch.

Etohlutthxa mazona Sellards (part), Amer. Jour. 8d. (4), XVIII, 1904, p. 129,

fig. 11.

Locality.—Mazon Creek, near Morris, Illinois. Peunsylvanian;

Kittanning ? (Allegheny) stage.

This form was taken for a young individual by Sellards, although

it is larger than the one designated as more mature.

(BLATTOIDEA) sp. Handlirsch.

Etohhitfiud mazona Sellards (part), Amer. Jour. Sci. (4), XVIII, 1904, p. 129,

fig. 12.

Local'ttii.—Mazon Creek, near Morris, Illinois. Peunsylvanian;

Kittanning ? (Allegheny) stage.

(BLATTOIDEA) JUVENIS (Sellards).

EiohUiUivd juiriiin Sellards, Amer. Jour. Sci. (4), XVIIl, 1904, p. 131, figs. 17

to 21.

LoGality:—Lawrence, Kansas. Upper Coal Measures; Le Koy
(Lawrence) shales.

A number of blattoid nymphs were included under this name.

(BLATTOIDEA) sp. Sellards.

Sellards, Amer. Jour. Sci. (4), XVIII, 1904, p. 134, fig. 23.

Locdllty.—Lawrence, Kansas. Upper Coal Measures; Le Rov
(Lawrence) shales.

INSECTS OF DOUBTFUL POSITION.

PHTHANOCORIS OCCIDENTALIS Scudder.

Phtlumororis occidenlalis Scuddek, Proc. Boston Soc., XXII, 1883, p. 58; Mem.
Boston Soc, III, 1885, p. 348, pi. xxxii, fig. 4.

Locality.—Kansas City, Missouri. Chanute shales; Conemaugh ?

stage.
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Through various manipulations the original is somewhat disfigured,

and in consequence seems actually like a hemipteran wing, while th<'

counterpart makes a quite dili'erent impression. In all prol)a))ility it

may belong to a Protorthopteron or to a similar t'oi'in.

Ootyjjtx.—C^t. No. 3sir)7, U.S.N.M.

MEGATHENTOMUM PUSTULATUM Scudder.

Megathcidutinun /iKxtulaiuiit Scudder, (it'ol. Surv. Illinois, III, 1868, p. 57(1, fiy. 1;

Mem. Boston Soc-., Ill, 1885, p. 34(), pi. xxxii, figs. 1, 9, 10.

MegatJteidoymin jntstiilatuni Bron^invdrt, Bull. Soc. Rouen (3), XXI, 1SS5, p.*iO.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian

.

Kittanning % (Allegheny) stage.

This gigantic insect has been placed ])y authors in most heteroge

neous groups, but in my opinion it will only be rightly interpreted

when an entire example, with the l)ase and the posterior margin of

the wing, is at hand.

IIoIotype.~C?ii. No. 38145, U.S.N.M.

PROTODICTYON PULCHRIPENNE Melander.

Protodicti/oii j>ulc}iri})eime JMelander, Jour. Geol., XI, 1903, p. 190, pi. v:, U,!;;. /,

pi. vn, fig. 17.

Locality.—Mazon Creek, near Morris, Illinois. Pennsyhaauui;

Kittanning ? (Allegheny) stage.

The defective drawing renders this incapable of interpretation.

PARAHAPLOPHLEBIUM, new genus.

PARAHAPLOPHLEBIUM LONGIPENNIS Scudder.

HaplophlebiKin longipennis ScvDDER, rmc. Anier. Anul., XX, 1885, [). 172, Bull.

Soc. Rouen (3), XXI, 1885, p. 61.

Locality.—Pittston, Pennsylvania. Carboniferous.

Certainly does not belong in the genus lhii>U>j>]dehiuiii.

Cotype><.~Ciit. No. 38097, U.S.N.M.

(GERARUS ?) Scudder.

G'erartts .^ Scudder, Meui. Boston Soc, III, 1885, p. 345, pi. xxxii, fig. 5.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian,

Kittanning ? (Alleghen}^) stage.

Too imperfectly preserved.

PSEUDOPOLYERNUS, new genus.

PSEUDOPOLYERNUS LAMINARUM (Scudder.)

Polijemus Iditiinarum Scudder, Mem. Boston, Soc, III, 1SS5, p. 343, pi. xxxi,

'tig. 1.

Locality.—Pittston, Pennsylvania. ( ( Near top of Pottsville;

Upper Transition group.)
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At all (M'ents this should not be placed in the g-enus Polyernm.

Probably a Protorthopteron or a protoblattoid.

Cotype><.—C2it. No. 38155, U.S.N.M.

PSEUDOGERARUS, new genus.

PSEUDOGERARUS SCUDDERI, new species.

Gerarus? Scuddeh, ^Nleiu. Boston Soc, III, 1S85, p. .'!44, jil. xwii, lii^. .'5.

Locality.—Mazon Creek, near ]\Iorris. Illinois. Pennsyhunian:

Kittanning 'I (Allegheny) stage.

Holotype.—Cixi. No. 38151. U.S.N.M.

Fig. 104.

—

P.seudogerari's scudderi.

CHRESTOTES Scudder.

CHRESTOTES LAPIDEA Scudder.

Chrestotes lapidcd Scudder, Ueol. Surv., Illinois, J II, lS(i8, p. 567, fig. 2; Mem.
Boston Soc, III, 1885, p. 341, pi. xxxi, fio;. 2.

Local !ty.—Mazon Creek, near Mori-is. Illinois. Pennsylvanian:

Kittaiming- ^ (Allegheny) stage.

This species is to l)e regarded as the t3'pe of the genus ( 'Jii'estof,^^.

The form may ))elong to the protorthopteres.

? CHRESTOTES DAN^E (Scudder).

3/irtwwt (Zfm.T Scudder, Geol. Surv., Illinois, III, ISHS, p. 56(5, tig. 1.

G'erar-MS dan.T Scudder, Mem. Boston Soc, 111, 1885, p. 845, j>l. xwi. tig. 5.

Chrestotes dantv Brongniart, Bull. Soc. Rouen (3), XXI, 1885, ji. «)6.

^Tgronts rfana' Melander, Jour. Geol., XI, 1903, p. 197.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian:

Kittanning ^ (Allegheny) stage.

This form may belong in the genus Chrestotes.
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AXIOLOGUS, new genvis.

AXIOLOGUS THORACICUS, new species.

".Mlieil \n Ifi'tnn-ixlia nrciilriihi/is" S( i ddki;, Mcni. I'.osldli S.ic, III, iSS;"., p. :',42,

pi. \ \ \ I, liu'. S.

Lcca//'/'/.— Miizoii C'rcM^k, lu^ar Moi'ris. Illinois. Pciins\ 1\ iiiiian:

Kittaiiniiig- ( (Allegheny) stage.

All insect about 3(» mm. long, with hioad wings folded oxer one

another, and a j)ear-shaped elongated i)ronotuni. The xcnation of the

hind wing only can he mad*' out. and in this we distinguish the ;>

Fid. ]();>.

—

.\\l(il.ii(as THoKAClciis.

a media

(Uihitus

I v. The
of \ ('ins

)lal loids.

nearly parallel veins, eosta, su})eosta, and radius; further,

furcating above the middle of the wing, and a long, arcuate

curving ba(;kward, with several branches din^cted posterior

anal area was evidently ])laited, and contains a large nundtcr

spread out fanlike.

Prol)al>ly this form l)elongs to tlic protorthoplcrcs or pi'olol

Ilolofiljh'.—Cat. No. ;-^).Si:rT, U.S.N.M.

ENDOIASMUS, new genus.

ENDOIASMUS RETICULATUS, new species.

Locality. Mazon Creek, near Morris, Illinois. Pennsyhanian;

Kittanning '. (Allegheny) stage.

A portion of an insect al)out -t.') mm. long. Fhe wings lie over one

another and cover the abdomen. On one wing, which 1 regard as a

hind wing, are seen an abridged subcosta and an imbranched radius

reaching nearly to the apex, the sector of which takes rise near the
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base of the wino- and sends out 3 oblique l)rariches to the apical border.

Tlie media stretches obliquely to the inner margin and forms a large

fork. After this follow several sloping veins, which I can not interpret.

c^ Ri

Fig. 10(1.

—

Enhoiasmus p.KTifri.ATUs.

Between the veins, coarse, occasionally reticulate, curved, irregular

cross veins are to l)e seen.

This form may belong to the protorthopteres or to the protoblattoids.

Ilolotype.—Cai. No. 38819, U.S.N.M.

ARCHIMASTAX, new genus.

ARCHIMASTAX AMERICANUS, new species.

Locality.—Lemons Coal Bank, near Fayetteville, Arkansas. Mid-

dle Pottsville; Lower Coal-bearing shale?

Fi<is. 1(17, 108.

—

Archim.\st.\x .\.meri( ani's.

A fragment, al)out 24 mm. long, of a wing at least twice this length.

Costa marginal; costal area wide; subcostawithniany oblique veinlets

directed forward, which are united h\ cross veins. The radius sends
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out its sector a])ove the middle of the wing. The media, as far as

visible, is not branched. Then follows a vein whose curve is slightly

S-shaped, and which gives off several branches backward; this is

proba})lythe cubitus. Below this vein lies a Iji'oad open area through
which a fold appears to extend, and still below this is to be seen a

very sloping furcate vein(? anal 1) directed towai-d the posterior mai--

gin. Gross veins distant and irregular.

Ilolotype.—Impression and reverse in the U. S. National Museum:
Cat. Nos. 38711, 38712.

This form may either belong to the protorthopteres or may constitute

a distinct group of the Palaeodictyoptera, which might be united with

the paoliins. It likewise somewhat recalls Pdlaeotiiastaxcarhon/s from
Belgium.

ARCH.«OLOGUS, new genus.

ARCHiEOLOGUS FALCATUS, new species.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning ? (Allegheny) stage.

The basal portion of a fi-ont and hind wing, wiiose length may
amount to about 45 mm. The

AKCH.KOI.OHITS FAI.CATr;

anterior margin of the front

wing is distinctly curved.
Costa marginal; costal area

broad; subcosta not reaching

to the apex, with oblique vein-

lets directed anteriorh% be-

tween which cross veins may
be observed. Radius not far

removed from the suljcosta.

Radial sector arising below the

middle of the wing. Media,

as far as visible, not divided. Cultitus separating near the base into 2

main branches, the superior of which is joined to the media by an

oblique cross vein. First anal vein not strongly arched. Hind wing-

evidently with enlarged anal area. Cross veins irregular, widely

separated.

This form may belong to the protorthopteres or to the protoblattoids.

HoJotypt.—ii^i. No. 38818, U.S.N.M.

HEMERISTIA OCCIDENTALIS Dana.

Ilemeristia occidentalis Dana, Amer. Jour. Sci. (2"), XXX\'I1, LstU, ]>. 155, lig. 2.

Ilemeristia occidentalis Scuddee, Mem. Boston Soc, I, 18(>6, \>. 191, pi. vi, tigs. 1, :'>.

Locality.—Morris, Illinois. Pennsylvanian; Kittanning '{ (Alle-

gheny) stage.

This form is to be regarded as the type of the genus II< nwi'htia.

L'ledotype.—iy^t. No. 38137, U.S.N.M.
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f Palrohldffari.r HcnmwAi, Mem. Boston Soc, III, 1879, p. 128, pi. vi, fig. 11.

Localit(/.—Sydney, Cape Breton. Middle Coal formation; Alle-

ghen}" stage?

A very imperfect fragment of a wing.

DIDYMOPHLEPS CONTUSA (Scudder).

Termes contusus Scudder, Proc. Boston Soc, XIX, 1878, p. 300.

Didymophleps contma Scudder, Mem. Boston Soc, III, 1885, p. 330, pi. xxix,

fig. 6.

Goldenbergia contusa Brongniart, Bull. Soc. Rouen (3), XXI, 1885, p. 61.

Locality.—Vermilion County, Illinois. Pennsylvanian; Allegheny

stage ?

Too imperfectly preserved.

Mantis f Scudder, Geol. Surv. Illinoii*, III, 1868, p. 567, fig. 3.

Locality.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittanning % (Allegheny) stage.

Is probably an insect, but certainly no Mantis.^ yet can not be more

accurately determined.

ARCHEGOGRYLLUS PRISCUS Scudder.

ArchegogryUm priscus Sccdder, Proc. Boston Soc, XI, 1868, p. 402; Mem.

Boston Soc, III, 1885, p. 323, pi. xxix, figs. 2, 3.

Locality.—Tallmadge, Ohio. Upper Pottsville; Sharon shales.

Scudder himself considered this form obscure, but nevertheless

placed it in the group of the protophasmids.

CERCOPYLLIS JUSTICI^E Scudder.

Cercopyllis justic'Ui' Scudder, Mem. Boston Soc, IV, 1890, \>. 471, pi. xlii, fig. 6.

Locality.—Fairplay, Colorado. Lower Permian.

CERCOPYLLIS DELICATULA Scudder.

Cercopyllis delicatula Scudder, Mem. Boston Soc, IV, 1890, p. 471, pi. xlii,

fig. 11.

Locality.—Fairplay, Colorado. Lower Permian.

CERCOPYLLIS ADOLESCENS Scudder.

Cercopyllis adolescens Scudder, Mem. Boston Soc, IV, 1890, p. 472, pi. xlii, fig. 12.

Locality.—Fairplay, Colorado. Lower Permian.

The 3 last-named forms w^ere regarded as cercopids by Scudder, but

why this was done no reason is to be found, for they could as well be

fragments of blattoids.
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FOSSILS WRONdLV IDKNTIFIKD AS INSECTS.

"EUEPHEMERITES SIMPLEX" Scudder.

EKiHiiiiirriU'ft Kiiiiplc.i- Scuddek, (leol. Surv. llliiinis. III, IStiS, p. ."iTl, (i.u; .^.

l\ii, plK'iiii'riti's xriiii>lc.r L.U'OE, List Pal. Fuss Ins., l.ss:;, p. 7.

/•'plii'iiieritex niiii/)lt'.r Scudder, Mem. Hostoii Soc, ill, ISSo, |i. :','A).

Localitij.—Mazoii Creek, iietir Morris, Illinois. PciuisyUanian;

Kittaniiiiit^- '. (Allegheny) .stag'e.

"EUEPHEMERITES GIGAS " Scudder.

Knp\iviiter\ivA gigax Sci'ddek, (ieol. Surv. Illinois, III, 186S, |). .^71, fitr. 9.

Euejilii'iiwrifi's yi(/as Lacoe, List Pal. Foss. Ins., 188.'^), ]>. 7.

J'yphetiwrite-'i (jignx Scuddei;, Mem. Boston Soc, III, 188.^, p. 'AhO.

Loaf/if//.—Mazoii Creek, near Morris. Illinois. Pennsylvanian;

Kittannino- '( (Allegheny) stage.

"EUEPHEMERITES AFFINIS " Scudder.

Ettphenu'rllct (il)iiiln Sci'ddek, (ieol. Surv. Illinois, 111, 1868, p. 571', i\ff. 10.

EiiepJiciiierilc'x affiiiis Lacoe, List Pal. Fohs. Ins., 188;^, p. 7.

EpIiemeritcK (iffinls Scudder, Mem. Boston Soc, III, 1885, p. H50.

Loca/if//.—Mazon Creek, near Morris, Illinois. Pennsylvanian;

Kittar niiig ( (Allegheny) stage.

"EUEPHEMERITES PRIMORDIALIS " Scudder.

EnepIieinrriteK priiiiordialix Scudder, Proc Boston Soc, XIX, 1S7S, p. 248.

Locality.—Pennsylvania ? Carboniferous.

All these fossils were finallv pronounced plant remains by Scudder

himself.
"MYLACRIDiE?" Scudder.

Myldcmhv sp. Scudder, Bull. IT. S. (ieol. Surv., No. 124, ISH"), p. .>'>, pi. ii,

fig. 4.

Arch()l>laUiii.n beecficri, Se[>lards, Amer. Jour. Sci. (4), XVIll, i;)()4, p. L'lS.

Locdl'ttij.—Mazon Creek, n(^ar Morris, Illinois. INmud ylvanian;

Kittanning '. (Allegheny) stage.

I consider this fossil excluded from tlu^ insects.

"LIBELLULA CARBON ARIA " Scudder.

LiheUnla carhonaria Scudder, Canad. Nat. (2), VIII, 187ti, ])p. 88-89, text tig.

Lontl'tfij.—Cape Breton, Nova Scotia. Carl)onifei-ous.

Was later regarded as a spider by Scudder himself.

? Scudder.

Scudder, Mem. Boston Soc, III, 188.">, p. .S5(), pi. \xin, ti«r. 2.

LoculHy.—Near Pittston, Pennsylvania. Coal C of the Boston

Mine. Near top of the Pottsville series; Cpper Transition grouj).

May l)e the remains of a plant.

Specimen in U. S. National Museum. Cat. No. 38(»!»!».
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" ARCHiESCOLEX CORNEUS" Matthew.

Archsescolex rorrmis Matthew, Trans. Roy. Hoc. Canada, IV, 1889, p. 59, j)!. iv,

fig. n.

Locality.—St. John, New Brunswick. Little River g-roup.

Probabl}^ l)elono-s to the myriapod.s.

"PODURITES SALTATOR" Matthew.

Podiirites saltator Matthew, Trans. Roy. Soc. Canada (2), I (IV), 1895, p. 273,

pi. II, fig. 10.

Locality.—St. John, New Brunswick. Little River group.

Can not possibly be a poduricl and probably l)elongs to the arachnids

{Geralinura., etc.?).

"GERACUS TUBIFER" Matthew.

GeracuR tuhifer Matthew, Bull. Soc. New Brunswick, XV, 1897, p. 55.

Locality.—St. John, New Brunswick. Little River group.

In any event, this is neither a podurid nor an insect.

The liorizontal distribution of American Paleozoic insects."
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Tlif liorizontal dhtrihatipv. of American r<iJeozoic in^eda—Continued.
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Hapalopteroidea, Mixotermitoidea, Protorthoptera, and Protoblat-

toidea), which I regard a.s connecting- links between the Paleodictj^op-

tera and modern insect groups, and which ma}' be designated

tra)tx!t!<mal groups, appear hiter than their conjectural ancestors,

attain their maxinuun in the middle beds, and with the close of the

Paleozoic again vanish. It follows tinally that the single modern
order, thus far found in the An)erican Paleozoic, the Phittoidea. lirst

makes its appearance toward the middle of this period and continues

with progressive increase to the close.

The following table should make clear the fact last mentioned:
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ALPHABETIC LIST OF NAMES.

[The valid riesigniitioiis are printed in roman letters; the synonyms in italics.]

I'a-e.

Aphthoroblattina Handlirsdi

fascigera ( Seudder )

Archseologus Handlirsch

falcatus Handlirsch

"Archeescolex corneus" Matthew.

Archegogrylkis Seudder

priscus Seudder

Archimastax HandUrsch
amerieanus Handlirsch

ArehimylncridiTe Handlirsch

(Archimylacridse) coriacea Sel-

lards

eversa Seudder

exilis Seudder

ineulta Seudder

jeffersoniana Seudder

meieri Seudder

perita Seudder

sepulta Seudder

Arehimy lacris Seudder

acadica Seudder

paraUela Seudder

pdudnervis Seudder

venusta Lesquereux

Archoblattina Sellards

beeeheri (Sellards)

? seudderi Handlirsch

Arrhythnioblatta Handlirsch

deteeta ( Seudder- )

seudderiana Handlirsch

Asenioblatta HandHrseh

danielsi Handlirsch

mazona (Seudder)

pennsylvanica Handlirsch

Atactol)latta Handlirsch

anomala Handlirsch

Atimoblatta Handlirsch

curvipennis Handlirsch

reniformis Handlirsch

Axiologus Handlirsch

thoracieus Ilandlirscli

Bathytaptus Handlirsch

falcipennis Handlirsch

Blatta americana Clark

"Blattide" Sellards

Blattina bretonensis Seudder

fascigera Seudder

heeri Seudder

sepulta Seudder

sp. Seudder . , . , ,

Acina'oblatta Handlirsch
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Blattina venusta Lesqiiereux

Blattinopsis Giebel

anthracina Handlirsch

.

Blattoidea Handlirsch

(Blattoidea) anceps Sellards

Pag-e.

.. 730

.. 706

706

.. 715

.. 800

aperta Scudder 797

arcta Scudder 797

carri Scliuchert 800

Dipeltis diplodixcus Packard .

.

799

exigua Scudder , 797

juvenis Sellards 802

latebricola Scudder 796

melanderi Handlirsch 800

ovalis Scudder 797

packardi Clark 798

richmondiana Scudder 796

schucherti Handlirsch 801

schucliertiana Handlirsch . 800

sellardsiana Handlirsch 800

sellardsii Handlirsch 800

sp. Handlirsch 801

? sp. Handlirsch 801

sp. Handlirsch 802

sp. Handlirsch 802

sp. Handlirsch 802

sp. (Sellards) 798

sp. (Sellards) 798

(Sellards) 798

(Sellards) 799

(Sellards) 799

(Sellards) 801

(Sellards) 802

sp.

sp.

sp.

sp.

sp.

sp.

sp.

(Scudder)

(Scudder)

sp. (Scudder

796

797

797

sp. (Scudder) 798

sp. (Scudder) 798

sp. (Scudder) 798

sp. (Scudder) 799

sp. (Scudder) 799

stipata Scudder. 796

triassica Scudder 796

" Body of cockroach'^ Scudder 799

Brachymylacris Handlirsch 776

cordata Handlirsch 776

elongata Handlirsch 776

mixta Handlirsch 777

rotundata Handlirsch 777

BradyVjlatta Handlirsch 741

saggittaria (Scudder) • 741

Brephoblatta Handlirsch 796

recta (Scudder) 796

Campteroneura Handlirsch 685

reticulata Handlirsch 685

Camptophlebia Handlirsch ,

clarinervis (Melander)

Cercopyllis Scudder ,

adolescens Scudder

delicatula Scudder

justiciae Scudder ,

Chalepomylacris Handlirsch

pulchra Handlirsch

Cheliphlebia Scudder

carbonaria Scudder

elongata Scudder

extenxa Melander

Cheliphlebidae Handlirsch

Chrestotes Scudder

? danu' Scudder

lapidea Scudder

Dichronoblatta Handlirsch.

minima (Scudder)

Dicladoblatta Handlirscli ,

defossa (Scudder)

?marginata (Scudder)

tenuis (Scudder)

willsiana (Scudder)

Dictyomylacridaj Handlirsch

Dictyomylacris Brongniart

multinervis (Sellards)

Dlctiioneura darmervls Melander .

haplophlebia^ Goldenberg

jucunda> Brongniart

Dictyoneuridaj Handlirs(;h

Didymophleps Scudder

contusa Scudder

Diechoblattmidfe Handlirsch. . .

.

Dieconeura Scudder

arcuata Scudder

ntajima Melander

rigida Scudder

Dieconeurites Handlirs<'h

rigidus (Scudder)

Dijjeltis Packard

carri Schuchert

diplodiscus Packard

diplodiscus Schuchert

Discoblatta Handlirsch

scholtieldi (Scudder)

Distatoblatta Handlirsch

persistens (Scudder)

Doryblatta Handlirsch

longipennis Handlirsch

Dyscritus Scudder

vetustus Scudder

Dysmenes Handlirsch

illustris (Scudder)

'^Egg case of cockroach " Seilar<is,

698

698

808

808

775

775

709

709

698

699

709

804

804

804

794

794

759

759

759

759

759

785

785

786

698

670

671

670

808

808

795

699

699

704

699

699

699

799

800

799

800

749

749

739

739

764

765

684

684

727

727

799
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Page.

Endoiasmus Handlirsch 805

reticulatns Handlirsch 805

Epheboblatta Handlirsch 794

attenuata (Scudder) 795

Epiiemeriies affinis Scudder 809

gigas Scudder — 809

fdmplex Scudder 809

Etoblattina accnhlta St'udder 737

angusta Scudder 733

aperta Scudder 797

arcta Scudder 797

balteata Scuiider 765

benedicta Scudder 753

clarkii Scudder 727

clintoniana Scudder 782

communis Scudder 731, 735

coriacea Sellards 751

debUin Scudder 7-44

defossa Scudder 759

detecta Scudder 763

eakiniana Scudder 742

ex'igua Scudder 797

exUis Scudder 750

expugnata Scudder 733

expidsata Scudder 736, 737

e.ipnncta Scudder 744

exsecidu Scudder 736

exsensa Scudder 760

fusciata Scudder 757

fossa Scudder 740

funeniria Scudder 733

funesta Scudder 755

gorhami Scudder 721

gracdenta Scudder 752, 761

gratiosa Scudder 736

hastutu Scudder 757

hdliana Scudder 738

hilliana f Sellards 739

huston i Scudder 761

iUustris Scudder 727

immolutu Scudder 736

imperfecta Scudder 737

iwisa Scudder 759

jfffersoniana Scudder 750

javenis Sellards 802

lata Scudder 733

latebricola Scudder 796

lesquereuxi Scudder 720

ynacerata Scudder 737

mucileida Scudder 732

mactaia Scudder 733

maledicta Scudder 753, 760

marginata Scudder 757

mazona Scudder 725

Proc. N. M. vol. xxix—05 56

Etoblattina mazona Sellards . 725, 801, 802

mediana Scudder 732

mucronata Scudder 732

obatra Scudder 734

occidentaiis Scudder 739

occulta Scudder 758

orata Scudder 732

patiens Scudder 758

persistens Scudder 739

pnedulcis Scudder 738

ramosa Scudder 754

recidiva Scudder 758

reliqua Scudder 714

residua Scudder 733

rogi Scudder 738

sagittaria Scudder 741

scholfieldi Scudder 749

secreta Scudder 736, 737

sp. Sellards 798

sp. Sellards 798

sjy. Sellards 798

sp. Sellards 801

sp. Scudder 796

.sp. Scudder 797

sp. Scudder 797

sp. Scudder 798

sp. Scudder 798

sp. Scudder 799

stipata Scudder 796

strigosa Scudder 764

tenuis Sctidder 759

variegata Scudder 754

venusta Scudder 730

willsiana Scudder 759

EubleptidiP Handlirsch 679

Eubleptus Handlirsch 680

danielsi Handlirsch 681

Euceenidifi Handlirsch 709

Eucsenus Scudder 710

attenuatus Melander 710

mazonus Melander 710

ovalis Scudder 710

rotundatus Handlirsch 710

Euephemerites Scudder 809

affinis Scudder 809

gigas Scudder 809

primordialis Scudder 809

simplex Scudder 809

Eumorphoblatta Handlirsch 728

heros ( Scudder ) 729

Euphemerites affini-'< Scudder 809

gigas Scudder 809

simplex Scudder 809

Eurytsenia Handlirsch 674
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Page.

Lycocercida? Handlirsch 675

Manimia Handlirpch 671

alutacea Handlirnch 671

Mantisf Scudder 808

Megablattina heechcrl Sellards 726

Megalometer Handlirsch 713

lata Handlirsch 713

Megasecoptera Brongniart 691

Megathentomum Scudder 803

pustulatuni Scudder 803

Mesoblattinid;e Handlirscli 793

Metacheliphlebia Handlirsch 698

elongata (Scudder) 698

Metachorus Handlirsch 747

striolatus Plandlirsch 7-48

testudo (Scudder) 747

Metaxyblatta Handlirsch 729

hadroptera Handlirsch 730

Metaxys Handlirsch 739

fossa Scudder 740

Metropator Handlirsch 681

pusillus Handlirsch 682

Metropatoridte Handlirsch 681

Metryia Handlirsch 700

anaKs Handlirsch 700

Miamia Dana 698

bronsoni Dana 698

danx Scudder 804

Microblattina Scudder 708

perdita Scudder 708

Mixotermitoidea Handlirsch 695

Mylacridje Scudder 766

Mi/larrkhe Sellards 800

( Mylacridse) ampla Scudder 784, 785

bretonensis Scudder 784

carbonina Handlirsch 784

gurleyi Scudder 785

pauperata Scudder 783

pennoylvanica Scudder 784

pittstoniana Scudder 784

priscovolans Scudder 783

pseudo-carbonum Handlirsch. 784

rigida Scudder 785

simplex Scudder 784
'

' Mylacridpe ? '

' Scudder 809

Mylacris Scudder 778

cnitpla Scudder 784

anceps Selards 800

anthracophila Scudder 779

antiqua Scudder 771

bretonensis Scudder 784

carbonum Scudder 773, 784

(Dipeltis) diplodisct(s Melander 800

{DiptHis)dlplod!scusSe\]arda. 799, 800
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Page,

Oryctoblattina Scudder 705

americana Handlirsch 700

laqueata Scudder 705

latipennis Handlirsch 706

oecidva Scudder 714

Oryctoblattinidfe Handlirsch 705

Oxynoblatta Handlirsch 748

alutacea Handlirsch 748

? americana ( Scudder) 749

? triangularis (Scudder) 749

Palseoblatta Handlirsch 718

paucinervis (Scudder) 719

?
'

' PalxohlattarUe
'

' Scudder 808

Palseodictyoiitera Goldenberg 669

( Palpeodictypteron) 1 a t i p e n n e

HandHrsch 688

mazonum Handlirsch 688

virginianum Handlirsch 688

Palseotherates Handlirsch 690

pennsylvanicus Handlirsch . .

.

690

Palaiotaptus Handlirsch 687

mazonus Handlirsch 687

Palephemera antiqiui Scudder 676

Paolia Smith 682

gurleyi Scudder 682

lacoana Scudder 687

superba Scudder 687

vetusta Smith 682

Paoliidye Handlirsch 682

Paracheliphlebia Handlirsch 699

extensa (Melander) 699

Parahaplophelbium Handlirsch .

.

803

longipennis (Scudder) 803

Paralogus Scudder 690

peschnoides Scudder 690

Parapaolia Handlirsch 687

superba ( Scudder) 687

Pareinoblatta Handlirsch 743

expuncta (Scudder) 744

Paromylacris Scudder 783

ampla Scudder 785

dintoniana Scudder 767

? phiteus Scudder 771

rotunda Scudder 783

triangularis Scudder 749

Penetoblatta Handlirsch 743

rotundata Scudder 743

virginiensis Scudder 743

Petrablattina Scudder 750

sequa Scudder 750

hastata Scudder 742

meieri Scudder 750

sepwZto Scudder 750

I'age.

Petroiiiartns Melander 699

insignis Melander 699

Phoberoblatta Handlirsch 728

grandis Handlirsch 728

Phthanocoris Scudder 802

occidentalis Scudder 802

Phthinomylacris Handlirsch 774

cordiformis Handlirsch 774

medialis Handlirsch 775

Phyloblatta Handlirsch 731

abbreviata Handlirsch 733

abdicata ( Scudder) 732

accubita (Scudder) 737

angusta (Scuthler) 733

arcuata Handlirsch 735

cassvilleana Handlirsch 733

communis (Scudder) 731

concinna (Scudder) 737

debilis Handlirsch 736

deducta ( Scudder) 732

dichotoma Handlirsch 735

? dimidiata Handlirsch 738

elatior Handlirsch 735

expugnata ( Scudder) 733

expulsata (Scudder) 737

exsecuta (Scudder) 736

fracta Handlirsch 735

funeraria ( Scudder ) 733

gratiosa (Scudder) 736

? hilliana ( Scudder ) 738

immolata ( Scudder) 736

imperfecta ( Scudder) 737

lata (Scudder) 733

macerata (Scudder) 737

macilenta ( Scudder ) 732

macroptera Handlirsch 731

mactata ( Scudder) 733

mediana (Scudder) 732

mortua Handlirsch 735

mucronata ( Scudder) 732

obatra ( Scudder) 735

? occidentalis ( Scudder) 739

ovata ( Scudder) 732

pra?dulcis (Scudder) 738

? rebaptizata Handlirsch 738

regularis Handlirsch 733

residua ( Scudder) 733

rogi ( Scudder) . 738

scudderiana Handlirsch 738

secreta (Scudder) 737

? sellardsii Handlirsch 739

uniform is ( Scudder) 733

virginiana Handlirsch 736
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Page.

Phyloblatta vulgata HandlirHch . .

.

736

Plagioblatta Haiidlirsch 721

campbelli Ilandlirsch 722

parallela (Seudder ) 722

Platephemera Seudder 676

antiqua ScuddtT 676

"Podurites saltator " Seudder 810

Pol yereagra Handliriseh 678

elegans Handlirsch 679

P(_)l ycreagridfe Handlirwh 678

Polyernus Seudder 714

complanatus Seudder 714

laminaruin Seudder 803

Polyetes Handlirseh 715

furcifer Hancllirseh 715

Polyetoblatta Handlirseh 719

ealopteryx Handlirseli 720

Poroblattina Seudder 791

arcuata Seudder 792

brachyptera Handlirpeh 791

coinple.chierris Seudder 745

fossa Seudder 745

gratioso Seudder 738

lakesii Seudder 792

lata Handlirseh 792

longinqua Seudder 764

meieri Seudder 750

ohioensis Seudder 793

riehmondiana Handlvrseh 792

Poroblattinidfe Handlir.-ch 791

Progenentomuni Handlirseh 701

earbonis Handlirseh 701

Progoiiohlaftina columhlana Seudder 721

Proniylaeris Seudder 782

liarel Seudder 782

ovalis 783

rlgida Seudder 785

rigida Sellards 785

testudo Seudder 747

" Prottotum of a a/ckroacJi" Sel-

lards 799

Proptetieus Seudder 698

infernus Seudder 698

Protoblattoidea Handlirseh 704

Protodietyon Melander 803

pulehripenne Melander 803

Protodonata Brongniart 689

Protorthoptera Handlirseh 695

Pseudetoblattina Handlirseh 714

reliqua (Seudder) 714

Pseudogerarus Handlirseh 804

seudderi Handlirseh 804

Pseudohomothetus Handlirseh 685

Page.

Pseudohomothetus erutus (Mat-

tliew ) 685

Pseudopaolia Ilandlirs^-h 687

lacoana (Seudder ) 687

Pseudopolyernus Handlirseh 803

laminaruni (Seud<ler) 803

Pteridomylaerid;e Handlirseh 788

Pteridomylacris Handlirseh 788

paradoxa Handlirseh 789

Pterygogenea Brauer 669

Rhaphidiop.sis Seudder 691

diversipenna Seudder 691

Schizoblatta Handlirseh 722

alutaeea Handlirseh 723

SchizoblaUwa midtiiierria Sellards.

.

786

Scutinoblattina Semlder 795

brongniarti Seudder 795

intermedia Seudder 795

recta Seudder 796

Spaniodera Handlirseh 696

ambulans Handlirseh 697

Spaniod'eridjp Handlirseh 695

Sphenomylaeris Handlirseh 781

singularis Handlirseh 782

Spilolilattina Seudder 762

gardineri Seudder 762

gardineri Seudder 759, 762, 765

guttata Seudder . 758

maledida, Sellards 753, 765

marginata Seudder 759

perforata Handlirseh 762

sp. Sellards 766

triassica Seudder 758

Spiloblattinida^ Handlirseh 751

(Spiloblattinid;e)balteata Seudder. 765

gardineri Seudder 765

sp 765

sp 766

Stenomylacris Handlirseh 772

elegans Handlirseh 773

Stygetoblatta Handlirseh 746

latipennis Han<llirseh 747

Symi^hyoblatta Handlirseh 744

debilis ( Seudder ) 744

Syscioblatta Handlirseh 760

anomala Handlirseh 760

exsensa (Seudder) 760

graeilenta (Seudder) 761

hustoni (Seudder) 761

minor Handlirseh 760

misera Handlirseh 762

obseura Handlirseh 760

steubenvilleana Handlirseh .

.

761
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Page.

Sysciophlebia Handlirsch 751

acutipennis Handlirsch

aduuibrata Handlirpcli

.

affinis Handlirsch

755

.

.

753

apicalis (Scudder) 757

arcuata ( Scudder) 752

benedicta ( Scudder) 753

cassvici (Scudder) 758

diversipennis ( Scudder ) 758

fasciata ( Scudder) 757

fenestrata Handlirsch 759

funesta ( Scudder ) 755

guttata ( Scudder ) 758

hastata (Scudder) 757

hybrida Handlirsch 753

invisa (Scudder) 759

lawrenceana Handlirsch 753

maledicta ( Scudder) 753

marginata (Scudder) 757

nana Handlirsch 75(5

obtusa Handlirsch 756

occulta (Scudder) 758

patiens (Scudder ) 758

picta Handlirsch 754

ramosa (Scudder) 754

Sysciophlebia ? recidiva ( Scudder)

.

758

rotundata Handlirsch 755

schucherti Handlirsch 754

scudderi Handlirsch 752

sellardsii Handlirsch 753

triassica ( Scudder) 758

variegata (Scudder) 754

whitei Handlirsch 752

? Systoloblatta Handlirsch 792

? ohioensis ( Scudder ) 793

Termes contums Scudder 808

longitudinalis Scudder 712

Titanodictya Handlirsch 671

jucunda (Scudder) 671

T'dnnophasma jucunda Scudder 671

''Undescribed Blatlinarise" SeUards 786

Xenoblatta Handlirsch 745

fraterna ( Scudder) 745

Xenoneura Scudder 684

antiquorum Scudder 684

Scudder 684, 798

Sellards 802
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Page.

Abbott, Dr. V,'. L., On Some Bats of the

Genus Rhinolophus collected by. in the

islands of Nias and Engano, by Knnd
Anderson 657

Abia 597

Abudefduf ccelestinus 355

Acanthina 426

Acanthogobius ommatunis .528

Acanthunis lituratus 3.^6

Acidophora 600, 601, 6.30

Acordulecera 587, 589, .590, 601 , 602, 603. 604, 638

AcorduleceriufP 629

Acossus 178, 339

Acousmaticus 340

Acraga 332

angulifera 332

infusa 332

Acragopsis 176, 332

flavetta 177,332

Acus 449

Adelocephala 182

oda 183

pelota 183

plateada 182

purpurascens 182

tristygma 183

Adoneta 359, 371

bicaudata 371

pygmfea 371

spinuloides 369, 371

^Emilia

melanchra

^thria androniacha

camicauda
ellza

langleyi

Agisa basalis

rufoflava

Agrothereutes

albipalpis

.

nigritarsis.

Agylla

auranticaria

delicia

dognini

polysemata

sanctffl-johannis.

.

subvoluta

Agyrta porphyria

Aididae

226

226

543

543

543

543

396

396

409

409

409

196

196

196

197

196

197

196

551

333

Page.
Ala rodia fumsa 389

immaculata 38t>

jamaicensis 390

niaculata 389

nana 390

pygmsea 389

slossonise 389

Alata 426, 428

aratnim 426, 428, 430

Allantus 585

Altha macula ta 389

rufipuncta 389

Alysiidae 411

Amauromorpha 410

metathoracica 410

Amaxia 212

consistens 212

.\merican Cochlidian Moths, A List of,

with Descriptions of New Genera and
Species, by Harrison G . Dyar 359

American Moths. Some New South, by
William Warren 347

American Paleozoic Insects, Revision of.

by Anton Ilandlirsch 661

American Siphonaptera, The ClassiSca-

tion of the, by Carl F. Baker 121

(Amphibola) crenata 427

Amphicyon 553

Amphioxus 459

Amphiprion japonicus .523

polymnus .523

snyderi 523, .524

Amycles anthracina

dolosa

Amydona lucens

punctata

sericea

subpuncta ta

sucia

Anacraga

Anarchylus 17

Ancistrogaster

falsifera

variegata

Anderson, Knud, On Some Bats of the

Genus Rhinolophus. collected by Dr. W.
L. Abbott in the Islands of Nias and

Engano
Androcharta diversipennis, var. Brazilien-

sis

meones

548

548

379

396

391

386

386

176

•,334

510

510

510

657

Alarodia 360, 389

lAs indexes to Charles D. Walcott's paper, Cambrian Faunas of China (this volume, pj). 1-106)

Carl F. Baker's paper. The Classification of the American Siphonaptera (this volume, pp. 121-170),

and Anton Handlirsch's paper, Revision of American Paleozoic Insects (this volume, pp. 661-820),

were specially prepared by the authors, the titles in these papers are omitted in this index.
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Page.

Anisolabis 506

javana 506

maritima 506

mauritanica 506

pliito - 506

rufescens 506

Anita 278

galibensis 279

lassa 279

norella 278

s>Tta 279

Anteea 293

juturna 294

omana 293

Antaxia 190

meridionalis 190

Antichloris auranticauda 549

eryphia 548

panacea 549

quartzi 548

Antiopha 337

albolinea 237

Apatelodes 295

pandarioides 295

Aphomyrmex emeryi Ill

Aphyeus 404

albiclavatus 404

dactylopii 404

Apis 620

Apocerea 174, 193

sobria 174, 193

Apsilops nigriceps 114

Apterygida 513

arachidis 513

erythrocepliala 513

gravidula 513

Archylus mexicana 177

Arctiidse 206

Ardonea 197

judapliila 197

Argyroeides auranticincta 544

ceres 544

suapurensis 545, 547

Arhabdosia 174, 201

subvarda 174,201

Arhacia 243

elongata 243

Arnoglossus tenuis 528

Asbolia micans 384

sericea 384

Ascaptesyle 175, 201

siibniarginata 175, 201

Ashmead, William H., New Genera and
Species of Hy-
menoptera from

the Philippines.. 397

New Hymenoptera
from tlie Philip-

pines 107

Athalia 585,630

Atropha 410

Aulacomerus 638

Aulacus 620

Automolis 214

albiplaga 218

aleteria 214

Page.

Automolis apicata 218

asteroiJes 214

bonora 219

carinosa 215

chrysopera 217

eroeopera 218

formona 216

ilioides 219

ilus 219

irrupta 215

moma 218

neira 217

ochreata 214

packardi 217

polystria 219

pulverosa 215

sulfurea 216

superba 216

zonana 217

Azygophleps 339

Bactroceros 589, 592, 598, 612, 618, 623, 627

Baker, Carl F., The Classi Ication of the

American Siphonaptera 121

Balistapus undulatus 356

Bardaxima 233

Baritius 223

hsemorrhoides 223

Bats of the Genus Rhmolophus, collected

by Dr. W. L. Abbott in the Islands of

Nias and Engano, On Some, by Knud
Anderson 657

Belone 449

Belonoptera 347

sanguinea 347

Bethylidse 109

Biopsyche 178, 344

Blasticotoma 585, 586, 589, 591, 593, 624

BlasticotomidsB 626

Blattoid, A New, from the Cretaceous

Formation of North America, by An-
ton Handlirsch 655

Blennocampa 583,586,

591,596,599,600,601,633,610,611,612

altemipes 607,610

Blennocampinae 629, 636

Blera ' 264

lauta 265

nitida 264

Bombiliodes 184

cincta 184

Bombus 620

Bombycocera senilis 379

Bombyx iemilia 367

cippus 367

dolabrata 391

fusca 364

hipparchia 388

mycalia 383

nesea 362

simois 379

Boriza 264

povera 264

Bormansia 504

africana 504

impressicollis 504

meridionalis 504
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Page.

Bostrychus sinensis 520

Bowie, Mr. Henry P., A List of Fishes

collected in Tahiti by, by David Starr

Jordan and John Otterbein Snyder 3.53

Brachycodilla .333

perfusa 333

Brachyxiphus 594,641

Bracon algnei 119

Braconidse 118, 412

Breeding Habits and the Segmentation of

the Egg of the Pipefish, Siphostonia

Floridae, by Eugene Willis Gudger 447

Fertilization 466

Formation of the germ disk 469

Habitat 448

Introduction 447

Material and methods 447

Maturation 469

Segmentation 472

The literature on the reproduction of the

lophobranchs 449

The method of deposition 466

Brixia 348

guttulosa 348

multifasciata 349

neapolitana 348

Buccinum 428

aplustre 430

arabicum 430

cEelatum 431

calcar 430

calcar-longum 430

coronatum 431

costatum : 431

flcus 431

fimbriaturn 430

galea ferrea 431

variatum 431

haustrum 430

incisum 431

laeiniatum 430

lima 430

linea 430

lineatum 431

liratum 430

luteolum 431

maculatinn 430

maculosum 430

nodatum 430

nodosum 4.30

nux-odorata 431

ornatum 431

papulosum 430

pUcatum 4.30

prismaticum 4,30

saturum 430

scabrum 431

scutulatum 430

spinosum 430

striatum 430

succinctum 430

tessellatum 431

turris clavata 431

picta 431

varium 431

vermis 430

Page.

Buccinum vexillum 429

^^ttatum 431

Bulla 428

circulata 431

villosa 431

virgata 4.30

Cacostatia disealis 551

umbraticola .551

Caenolyda 589, 592, .596, .598. 612. 618. 623

Calamostoma 4.56

California Pleistocene Cave Deposit. A
Fossil Raccoon from a, by James Wil-

liams Gidley 553

Caliroa 631, 632
Calledema 230

arema 230

argenta 230

sura 231

Callionymidae 529

Callionymus olidus .529

Callisthenia 199

angusta 199

Calobopsis albocincta 1 10

Calonotos plumulatus .541

tiburtus .540

Calybia immaculata 389

pygmsE'a 389

Cambrian Faunas of China, by Charles

D. Walcott 1

Camponiscus 6.35

Candyba pimctata 386

Cantharidus 427

Carama ,334

flammicornis 334

imparilis 334

Caranx ignobilis 3.54

Carassius 470,474,491

auratus 519

Cardiochiles philippensis us
Cardium 427, 428

Cardium acupicta 432

albida 4.32

aquosa 432

arborescens 432

bicolor 432

castrensis 4.32

coccinea 432

coelata 4.32

columbina 432

crista-galli 432

dentrachalis 432

fumosa 4.32

gilva 432

hystrix 432

implexa 432

inseripta 432

kussa 432

maculosa 4.32

marmorata 432

nebulosa 432

ne iilis 432

nimbata 4.32

palatum 432

personata 432

purpurea 432

striata 432
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Page.

Cardium tigrina 432

triangularis 432

undatum 432

viminea 432

violaoea 432

virgulata 432

Carum 441

Cassus parilis 178

Cave Deposit, A Fossil Kaccoon from a

California Pleistocene, by James Wil-

liams Gidley 553

Celama 194

albirufa 194

Centriseus 459

Cephaleia 589,592,598,612,623

Cephidae 645

Cephus 591, 604, 620

pygmaeus 642

Ceramidia butleri 548

caurensis 548

phemonoides 548

Cerealces 6.38

Cerithium 427

asper 427

Ceropalidae 107

Ceroplastes actiniformis 405

Cerostoma foliatum 428

Cerura 244

gonema 244

lancea 24

1

Chadisra 265

cucullioides 266

multiflda 265

Chaetodon coUaris 524

ephippiiim 355

kmula 355

omatissinius 355

reticulatus 355

setifer 355

trichrous 355

trifasciatus 355

uHetensis 3,55

unimaculatus 355

vagabimdus 355

Chaetodontidae .524

Chaicididae 401

Chalia .344

Charops longiventris 117

Chelisoehes 508

stratioticus 509

China, Cambrian Faunas of, by Charles D.

Waleott 1

China, list of Fishes collected in 1882-a3 by
Pierre Louis Jouy at Shanghai

and Hongkong, by David Starr

Jordan and Alvin Seale 517

Chliara 293

novicia 293

Chromocrj'ptus albomaeulatus 115

Chrostosoma 185

pellucida 185

tricolor ,534

Chrysodomus 426

Chrysostola 189

sequalis 546

discoplaga 189

Chrysosola mellina

Cicinnus
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Page.

Claphe namora 304

napala 307

naraxa - - - - 299

narceta 307

nigropunctata 305

obliterata 304

ocruma 315

onesca 312

palma 316

parepa 302

pastica 309

petroviia 303

putrida 312

renesca 313

roxana 300

rubigluosa 306

nindala 304

salandria 380

semlta 302

sulga 305

sura 313

talma 310

tamila 306

temblora 312

teresina 305

tornipuncta 311

tremula 315

varma 303

vecina 304

viridiflava 308

vithersi 302

Classification of the American Siphonap-

tera, by Carl F. Baker 121

Clava fusca 431

herculea 430

maculata 430

nigra 431

rubus 430

rugata 430

tessellata 431

Clavellaria 586, 587, 589, 597, 638

Clemensia 204

abnormis 205

brunneomedia 204

distincta 204

inleis 204

subleis 204

Clupea sprattus 459

Coastal Plain of Georgia, Two New Um-
belliferous Plants from the, by J. N.

Rose 441

Cobitidse 519

Cochlea 427

corbis 431

ovum 431

radiata 427, 428, 430

Cochlidian Moths, A List of American,

with Descriptions of New Genera and
Species, by Harrison G . Dj'ar 359

Cochlidion 361, 395

biguttata 395

latomia 395

rectilinea 395

y-inversa 395

Codium 449

Coilia ectenes 517

Page.

Colla 298

albescens 299

gaudialis 298

umbrata 299

Colliehthys fragilis 517, 522

Columbigallina passerina bahamensis 191

exigua 171

perpallida 172

Conchologist, Thomas Martyn and the

Universal, by William Ilealey Dall 415

Conus 427

Correbia 193

obscura 193

Correbidia calopteridia 552

Cosmosoma 186

achemon 536

var. Bolivarensis. . 536

gemmatum 535

var. xanthocera.

.

535

hampsoni 534

nigricornis 535

teuthras 536

thoracicum 186

Cossidse 177, 339

Cossula 340, 344

magna 344

norax 344

Cossus 340

tropicalis 178

undosus 178

Cratichneumon manilse 113

Crenilabrus 481

Cretaceous Formation of North America,

A New Blattoid from the, by Anton
Handlirsch 655

Crinodes 238

ritsemse 238

Cristiceps 470, 481

Cryptines 406

Cryptophobetron 360, 390

oropeso 390

Ctenochfetus striatus 356

Ctenolabrus 469, 470, 471, 491

Ctianopha 234

argentilinea 234

Serena 234

Cyanopepla 189

glaucopoides 551

perspicua 189

Cyclara 337

amarga 337

brunneipennis 337

obscura 337

Cyclopteryx leucosigma 370

Cynoglossus arel 529

Cypraea 427, 428

aurantium 430

carneola 429, 4.30

reticulata 430

subfuscata 431

tortilis 430

Cyprinidae 518

Cyrtosia albipunctata 396

gemtnata 396

Dahlia 437

chisholmi 439
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Page.

Dalcera 331

citrina 176

Dalceridae 176, 331

Dall, William Ilealey, Thomas Martyn
and the Universal Conchologist 415

Dasylophia 242

abnormis 242

Deposit, A Fossil Raccoon from a Cali-

fornia Pleistocene Cave, by James Wil-

liams Gidley 553

Derecyrta 594,641

Description of a New Species of Livoneca

from the Coast of Panama, by Harriet

Richardson 445

Descriptions of New Genera and Species,

A List of American CochUdian Moths
with, by Harrison G. Dyar -. 359

Descriptions of New South American
Moths, by WilUam Schaus 179

Descriptions of New Species, Notes on Ex-

otic Forficulids or Earwigs, with, by
James A. G. Rehn 501

JDescriptions of Three Mexican Violets, by
J. N. Rose and H. D. House 443

Dialeucias 222

violascens 222

Diapriidae 397

Diarhabdosia 205

strigipennis 205

Dicentria 247

drucei 248

palmita 247

stridula 247

valliraa 247

Dichromapteryx 360, 392

dimidiata 393

obscura 393

ultima 393

Dielocerus 588,590,600,602,603,637

Diemyctylus 464

Dineura 585, 587, 589, 590, 599, 634

Dineurinae 628, 634

Dipaena 198

incontenta 198

Diploprion bifasciatus 521

Diptilon halterata 545

Dirhinus 402

anthracia 402

auratus 402

Dolerinae 628, 631

Dolerus . . . 583, 585, 586, 589, 593, 595, 597, 599, 603, 631

Doryichthys 449

boaja 449

fluviatiUs 449

Dove, A New Subspecies of Ground, from

Mona Island, Porto Rico, by J. H. Riley. 171

Draeonia 349

basiplcta 349

Dryinus browni 109

stantoni 110

Dyar, Harrison G., A List of American
Cochlidian Moths,

with Descriptions of

New Genera and
Species 359

I Page.

Dyar, Harrison G., New Genera of South
American Moths ..

.

173

Dyasia 231

viviana 232

Dylomia 276

consobrina 276

delicata 276

fragilis 277

germana 277

oehreata 276

pulverea 277 , 278

Dysdsemonia 180

lemoulti 180

Eacles 180

acuta 182

barnesi 181

guianensis ISO

magniflea 181

penelope 181

Earwigs, Notes on Exotic Forficulids or,

with Descriptions of New Species, by
James A. G. Rehn 501

Echinochama 427

Edebessa 335

circumcincta 335

languciata 3.36

megalopygse 336

Egg of the Pipefish, Siphostoma Floridse,

The Breeding Habits and the Segmenta-

tion of the, by Eugene Willis Gudger 447

Elasmognathus 397, 405

cephalotes 406

Eleotris balia 517,526

Elymiotis 234

attenuata 234

purpurascens 234

Elysius 223

modesta 364

phantasma 223

Emphytina? 628, 630

Emphytus 593, 595, 597, 630

iBmpretia stimulea 364

Encyrtidse 403

Engano, On Some Bats of the Genus
Rhinolophus, collected by Dr. W. L. Ab-

bott in the Islands of Nias and, by Knud
Anderson 657

Engraulidae 517

Entodecta 636

Epanycles impiaUs 547

Epectaptera 194

discaUs 194

umbrescens 194

Epiclea 359, 372

elaea 373, 377

Epinephelus merra 354

Epiperola 360, 382

albimarguiata 383

drucei 382, .386

lagoaphila 382

peluda 383

peromata 383

sombra 383

Epipinccnia 333

umbrifera 333
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Page.

Episibine 360, 361

auromacula 361

intensa 361

sibinides 361

Epitalara 1"5, 205

reversa 1"5, 205

Epyris tagala 109

E ragisa 237

bocra 237

Erax 582,615

Eriocampa 583, 593, 596, 630

Eriocampoides 595, 632

Eriostepta 212

bacchans 212

Eucereon 191

earabayana 191

flavicincta 192

lemoulti 192

meruloides 192

Euclea 360, 366

eemilla 367

baranda 369

bidiscalis 369

cebrenis 366

chiriquensis 370

clpior 367

cippus 367

copac 368

cuspostriga 368

delphinii 367

determinata 370

dicolon 367

diversa 268

dolita 370

dolliana 369

herbina 365

indetermina 366

mira 367

nana 367

nanina 367

norba 368

pallicolor 368

permodesta 368

plugma 369

punctata 389

ruptilinea 371

urba 376

viridogrisea 367

zygia 370

Eudoliehe 198

longa 198

Euglvira nudaria 178

Eulimacodes distincta 373

moschleri 373

Eiilophidfe 113

Eumaschane 241

laura 241

Eumenogaster haemacera 546

notabilis var. caurensis . .

.

546

Eupalia argentea 372

megasomoides 363

Euphobetron 360, 387

aquapennis 387

cupreitincta 387

moorei 388

Page.

Euphobetron natadoides 388

Eupoeya jamaieensis 390

nivalis 389

slossoniae 389

Euproctis argentiflua 389

argyrorrlioea 389

fumosa 389

pygmasa 389

Euprosterna 360, 376

aroensis 376, 377

elffiasa 373, 377, 378

laeipea 377

pernambuconis 377

sapucaya 377

urba 376

Eupseudosoma 211

aberrans 21

1

involuta 211

Eupterotida? 295

Eurycranium 405

alcocki 405

saissetia? 405

Euryda variolaris 388

Euura 586,612,6.35

Euzeugapteryx 175, 205

speciosa 175, 205

Evius 213

albiscripta 213

Exotic Forficulids or Earwigs, Notes on,

witli Descriptions of New Species, by

James A. G. Rehn 501

Farigia 242

fragilis 243

magniplaga 242

Faunas of China, Cambrian, by Charles

D. Walcott 1

Fenusa 635

Fenusinse 629, 635

Ficus lieterophylla 401

Figitidse 112

Fishes, A List of, collected in Tahiti by

Mr. Henry P. Bowie, by David

Starr Jordan and John Otter-

bein Sn yder 353

Fishes, List of, collected in 1882-83 by

Pierre Louis Jouy at Shanghai

and Hongkong, China, by David

Starr Jordan and Alvin Scale 517

Fistularia starksi 517,520

Fistulariidee 520

Five New Species of Mexican Plants, by

J.N. Rose 437

Floridse, the Breeding Habits and the

Segmentation of the I'^gg of the Pipe.-sh,

Siphostoma, by Eugene Willis Gudger. 447

Fluvidraco fulvidraco 519

Forcipiger longirostris 356

Fonlcula 513

amurensis 503

arachidis 513

auricularia 513

erythrocephala 513

lativentris 506

maritima 506

riparia 502
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Forficula schwarzi 513

Forf-culids or Earwigs, Notes on, with

Descriptions of New Species, by James
A.G.Rehn . 501

Formation of North America, A New
Blattoid from the Creta-

ceous, by Anton Hand-
lirsch 655

Formicidse 110

Fossil Raccoon from a California Pleis-

tocene Cave Deposit, by James Wil-

liams Gidley 553

Fulgoridse 1 10

Fusus 426

colus 430

toreuma 480

Gadus 474

Galesus 397

manilse 397

Gasterosteus 470

Gasteruption 620

Genera, New, and Species of Ilymenop-

tera from the Philippines, by
William H. Ashmead 397

Genera, New, of South America Moths,

by Harrison G. Dyar 173

Genus Phrynosoma, A New I>izard of the,

from Mexico, by Leonhard Stejneger. .

.

565

Genus Rhinolophus, On Some Bats of the,

collected by Dr. W. L. Abbott in the Is-

lands of Nias and Engano, by Knud
Anderson 657

Georgia, Two New Umbelliferous Plants

from the Coastal Plain of , by J . N . Rose

.

441

Gidley, James Williams, A Fossil Raccoon

from a California Pleistocene Cave De-

posit 553

Ginaldia 282

davidsoni 282

Givira 339, 342

polybioides 178

triplex 342

Glaucostola 221

binotata 221

flavida 221

metaxantha 221

GljT)tomorpha 412, 413

Gobiichthys microlepis 528

Gobiidse 526

Gois 177, 338

nigrescens 177,338

Goniarcha 411

malayensis 411

Gonolabis 506

lativentris 506

Gopha 245

albipuncta 245

niveigutta 245

Ground Dove, A New Subspecies of, from
Mona Island, Porto Rico, by J. H.
Riley 171

Group, The Monkeys of the Macaca Ne-

mestrina, by Gerrit S. Miller, jr 555

Gudger, Eugene Willis, The Breeding

Habits and the Segmentation of the Egg
of the Pipefish, Siphostoraa Floridse 447

Gymnelia 184

tarsipuncta 184

Habits, The Breeding, and the Segmenta-
tion of the Egg of the Pipefish, Siphos-

toma Floridse, by Eugene Willis Gudger. 447

Haliotis 427,428

iris 431

nsevosa 431

pulcherrima 431

Halisidota 223

apieepunctata 224

maroniensis 223

racema 223

texta 224

Handlirsch, Anton, A New Blattoid from

the Cretaceous
Formation of North
America 655

Revision of American
Paleozoic Insects... 661

Hapigia 291

accipter 292

annulata 292

aymara 292

gaudens 292

nodicornis 292

notha 292

repandens 291

smerinthoides 292

Harperia 441

nodosa 441

Harpiphorus 585, 630

Helix 427, 428

anguis 431

crenata 431

porphyrites 431

smaragdus 431

minor 431

staminea 431

Heluira 191

dolens 191

umbrimacula 191

Hemiceras 283

angulinea 285

beata 284

bilinea 287

cayennensis 287

commentica 285

conspirata 289

crassa 285

flava 286

flavescens 287

gortynoides 284

indigna 283

jejuna 283

hiurentina 288

leucospila 287

levana 289

longiponnis 286

manora 288

maronita 286

metallescens 289

micans 289

muscosa 290

nebulosa 290

nigriplaga 290
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Page.

Hemiceras pallidula .- 288

poulsoni 291

satelles 284

sparsipennis 291

stupida 287

unrlilinea 283

vinieosta 286

Hemichroa 628, 633, 634

Hemiglyptus 412, 413

flavus 413

Hemioplisis 352

fallax 352

immaculata 352

Hemipecten 177, 339, 340

acutipennis 340

cossuloides 340

ecparilis 177, 340

marmorata 341

niveogrisea 341

rotundopuncta 341

Hemitaxonns 630

Heniochus acuminatus 356

permutatus 356

Heorta 233

carema 233

Hepatus lineatus 356

Hepialopsis 360, 374

agemytha 374

Hepialus 573

Heterocampa 249

ffimula 253

bactrea 251

caluna 254

cariosa 252

delira 251

echina 251

foliata 252

gravis 249

habilis 250

infanda 250

laeca 253

lama 249

marginalis 253

notabilis 253

otiosa 254

patricia 254

poulsoni 255

subalbida 255

Heterogenea 360, 394

argentiflua 389

shurtleffii 394

Henchera 437

aeutifolia 438

Heuretes 360, 382

picticornis 382

Hexamerocera kieflferi 113

Hippia 243

matheis 243

pulchra 243

salandera 243

Hippocampus brevirostris 464

hudsonius 455,458

longirostris 454

Hipposideri 657

Histiaea bellatrix 538

monticoia 538

rage.

Holocanthus imperator 356

Holocentrus bowiei 353

sammara 353

Homiopteius 412

pac'iflcus _. 412

Homoneuronia 174, 188

modesta 174, 188

Hongkong, China, List of Fishes collected

in 1882-83 by Pierre Louis Jouy, at

Shanghai and, by David Starr Jordan

and Alvin Seale 517

Hoplocampa 587, 589. 590, 595, 633, 634

Hoplocampinse 628, 633

Hoploteleia pacifica 112

House, H. D., and J. X. Rose, Descrip-

tions of Three Mexican Violets 443

Howardiella 403

tarsata 403

Hyaleucerea chapmani 552

erytlirotelus 552

Hyaloscotes 344

Hyda basilutea 533

Hydatina 426

Hylotoma 595, 600, 636

Hylotominse 629

Hymenoptera, A Study of the Wings of

the Tenthredinoidea, A Superfamily

of, by Alexander Dyer Mac Gillivray.. 569

Hymenoptera, New, from the Philppines,

by William H. Ashmead 107

Hymenoptera, New Genera and Species of,

from the Philippines, by William H. Ash-

mead 397

Hypermsepha 199

maroniensis 199

Hyperthsema 221

coccinata 221

ruberrima 221

Hypidalia 220

sanguireua 220

Hypomolis 227

minca 227

Hyponerita 228

carinaria 229

decli vis 229

furva 228

incerta 229

interna 228

lucens 228

Hypopta 340, 343

cra.ssiplaga 343

inguromorpha 343

triarctata 343

Hypotaxonus 630

Ichneumon 406

Ichneumonidse 113, 405

Ichoria 187

chrostomides 187

lehthyocampus carce 449

Idalus 207

albicoxce 208

catenata 209

flavoplaga 208

laurentia 207

lophocampoides 209

neja 208
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Idalus pandama
rubens

Idonauton straminea

mice
abala

pygmsea
rubricollis

subrubra

Incalia

Incaliinse

Insects, Revision of American Paleozoic,

by Anton Handlirsch

Isanthrene crabroniformis

Isochsetes 360,

beutenmuelleri

Isotima

albicineta

albifrons

cincticornis

metathoracica

Itycorsia 589, 596, 598, 612,

Ixylasia kelleri

trogonoides

Iza

lilacina

Janus
abbreviatus

cynosbati

Jordan, David Starr, and Alvin Scale, List

of Fishes collected in 1882-83 by Pierre

Louis Jouy at Shanghai and Hongkong,

China

Jordan, David Starr, and John Otterbein

Snyder, A List of Fishes collected in

Tahiti by Mr. Henry P. Bowie

Jouy, Pierre Louis, List of Fishes collected

in 1882-83 by, at Slianghai and Hong-

kong, China, by David Starr Jordan and

Alvin Scale

Kaliosysphinga

Kaseria

pallida

Klages, Edward A., On the Syntomid

Moths of Southern Venezuela, collected

in 1898-1900

Konowia
walshii

Kriegeria

heptazonata

KronEea

minuta
Kuhlia malo

rupestris

Labia

brunnea
grandis

nigroflavida

Labidarge

588, 591, 592, 595, 596, 600, 602, 611,

Labidura
bidens

mongolica
riparia

Labidurodcs

magniiicus

robustus

Pagi'.

207

207

371

200

200

200

200

200

638

629

661

533

387, 391

387

407

407, 409

408

409

408

623, 627

550

551

349

349

620

619

619

617

586, 635

282

282

531

594,641

594

107,116

116

394

394

354

354

507

507

507

507

585

612, 637

502, 504

503

503

502

504

504

504

Page.

Labophora rufitarsis 508

Labridsc 524

Lacosoma 330

otalla 330

Lacosomidse 320

Lagoa 334

Langsdorfia 339

Lasiocampidse 299

Lateolabrax japonicus 521

Latirus 426, 427

Lentagena 178, 340

Lepasta 239, 243

maltha 239

maonica 239

mixta 239

viridis 240

Lepidosteus 464

Letchena 350

furva 350

Leucophobetron 360, 388

argentiflua 389

argyrorrhoea 389

punctata 389

Leucotmensis 185

albigutta 185

thoracica 186

Limacodes bella 373

beutenmuelleri 387

biguttata 395

concolor 396

delphinii 367

fasciola 395

flexuosa 394

indetermnia 366

latomia 395

minuta 394

oropeso 390

pallida 395

rectilinea 395

scapha 394

semifascia 370

spinuloides 371

lextula 375

trigona 394

y-in versa 395

Limax 427, 428

aureus 431

coecinea 431

eehinatus 430

faba 431

fibratus 430

flammeus 431

fusca 431

lampas 431

lituus 430

brevis 430

var. brevis 427

nucleus 431

opalus 430

purpurata 431

scaber 431

scutulatus 431

serpens -131

spicatus 431

tiara 431

undulatus 430
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Limax vittatus

Li<jt'a!<si.s loiigiro.stris

Liolyda

Liostracus

List of American Cochlidiaii Moths, with

Descriptions of New Genera and Species,

by Harrison G. Dyar
List of Fishes collected in 18S2-S3 by

Pierre Louis Jouy at Shanghai and

Hongkong, China, by David Starr Jor-

dan and Alvin Scale

List of Fishes collected in Tahiti by Mr.

Henry P. Bowie, by David Starr Jordan

and John Otterbein Snyder
Lithacodes

fasciola

grsefii

Lithosudie

Lituns brevis

Livoneca convexa
Livoneca, Description of a New Species

of, from the Coast of Panama, by Harriet

Richardson

Lizard, New, of the genus Phrynosoma,
from Mexico, by Leonhard Stejneger..

Lobeza

minor
Loboceras 587, 589, 590, 600, 602,

Lobocerinse

Lodcrus

Lophyrin»
Lophyrotoma
Lophyrus 595,

Loricaria

Loxophlebia

geminata

trianguli fera

Lusura

plorabilis

Lutianidw

Lutianus erythrop>terus

johnii

Lycaota 586, 597, 602,

Lycaotinfe

Lycomorphodes
cpatra

Lyda 589, 592, 596, 598,

Lydida?

Macaca adusta 555,

broca 555, 558,

insulana

nemestrina 555, 556,

Macaca Nemestrina Group, The Monkeys
of the, by Gerrit S. Miller, jr..

pagensis

Macacus iiemestrinus

pagensis

MacGillivray, Alexander Dyer, A Study <if

the Wings of the Teuthredinoidea, a
Superfamily of Hymenoptera

Macrocephus :

satyrus

Macrocneme
aftinis

alesa

caurensis

Proc. N. M. vol. x.xix—05 57

Page

431

519

589, 623

83

359

353

361,395

395

394

174, 196

427

445

445

565

274

274

611, 63.S

629

586. 631

628

638

629, 634

459

185

185

634

275

275

522

522

522

612,632

628. 632

202

202

612, 623

623

559, 560

559, 560

555, 560

558, 559

555

555, 557

558

557

569

603

619

188

539

540

540

Page
Macrocneme chrysotarsiii ,540

niaronicnsis 188

thyridia 539, 540

vit'ata .540

Macrophya 585, 589, 59li, 599, 602, 632

Macroprota 350

eupitheciata 350

Macroxyela 5 7. 5> 8, 591 , 600, 603, , 622, 641

ferruginea 577, 584, 610

Malocampa 255

amanthis 257

broma 259

ecpantherioides 257

eugejiia 257

gastriva 257

gemouia 259

ma ron iensis 256

mayeri 260

pararaaribena 255

piratica 256

sorex 258

spurca 259

tictrica 258

Malupa 245

clongata 246

Manoxyela 584, 588, 591, 600, COi , 603, 622, 641

Mareda ferruginea 396

Marmorostoma 427

Marthula 235

castrensis 236

grisescens 235

hirsuta 236

minna 237

quadrata 236

Martyn, Thomas, and the Universal Con-

chologist, by William Healey Dall 415

Maschane 268

frondea 268

Megalodontes 590, 592, 593, 619, 644

Megah ipyge 334

Megalopygidse 177, 333

Megastigmus 401

immaculatus 401

Megaxyela 584, 600, 622

Melalophidic 294

Melese 220

asana 220

babosa 220

castrena 220

chiriquensis 220

MembracldsB I]0

Meragisa 266

arenosa 266

arida 266

submarginata 267

Meretrix 427

Merlucius 474

Mesocia 336

lorna 33()

terminata 337

Mesoneura 634

Mesothen 1H5

ciLTuleicorpus 185

nanum 185

Metacrocea 173, 193

postflava 173, 193
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Pago.

Metalobosia 201

iiivarda 201

Metanastria 316

lemoulti 316

Metopius browni IIV

Metraga 359, 370

detcrminata 370

perplexa 370

rubicolor 370

zj'gia 370

Mexican Plants, Five New Species of, by
J.N. Rose 437

Mexican Violets, Descriptions of Three,

by J. N.Rose and H.D. House 443

Mexico, A New Lizard of the Genus Phry-

nosoma from, by Leonhard Stejneger.. 565

Miacora 177, 339

Microbracon 412

luteiceps 412

Midas 581, 582, 615

Miller, Gerrit S., jr., The Monkeys of the

Macaca Nemestrina Group .555

Mimagyrta pulchella 534

Minacraga 176, 331

disconitens 176, 331

Minonoa 176, 332

perbella 176, 332

Miresa 360, 371

argentata 372

Clarissa 372

venosa 372

Miscogasteridfe 402

Misgurnus anguillicaudatus 519

Mitra 427

denticulata 431

fasciata : 430, 431

limosa 431

nexilis 430

rugata 431

sphserulata 430

staminea 431

tessellata 427, 428, 430

vermiculosa 431

versicolor 430

Modiolaria 428

Modiolus 428

Mogurnda obscura 526

Mona Island, Porto Rico, A New Subspe-

cies of Ground Dove from, by J. H.Riley. 171

Monacanthidte 524

Monacanthus chinensis 524

japonicus 525

Monkeys of the Macaca Nemestrina
Group, by Gerrit S. Miller, jr 555

Monoctenina; 628, 634

Monoctenns . . 586, 587, .589, 590, .595, 600, 612, 629, 634

Monoleuca 359, 370

obliqua 371

semifascia 370

subdentosa 370

sulphurea 370

Monophadnus .586

Moresa costalis 294

Moths, Descriptions of New South Ameri-
can, by William Schaus 179

Page.

Moths, New Genera of South Aincricafi, by
Harrison G. Dyar 173

Moths, On the Syntomid, of Southern Ven-
ezuela, collected in 1898-1900 by Edward
A. Klages ,531

Moths, Some New South American, by
William Warren 347

Mounted Skeleton of Triceratops Prorsus,

by Charles W. Gilmore 433

Mugil cephalus 521

oeur 521

Mugilidte 521

Mulloides samoensis 355

Mullus bifasciatus 354

trifasciatus 354

Murex 427

asper 428

pars 428

trunculus 428

Musca 581

Mycetrocneme varipes ,537

Myripristis intermedius 3.53

murdjan 353

Mytilus 428

canaliculus 431

fuscus 432

undata 432

viridis 432

undata 432

Napata leucotelus 550

quadrimaculata 550

terminalis 550

venezulensis .549

Narosa moorei 388

rufotessellata 389

Natada . . 360, 378

caria 381

cochuba 381

daona 381

deba 379

dobella 379

dognini 379

fusca 380

hergii 380

incandescens 380

increscens 380

lucens 379

mycalia 380

nasoni 381

perpectinata 381

quadrata 378

sal ta 381

sardites . 379

sericea .'. 38S

simois 379

subpectinata 381

.sufficiens 380

Navarcostes 280

limnatis 280

Nesera chloris 366

viridiplena 365

Neaxia 211

bella 212

gnosia 21

»

Nematinse 628, 035
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Page.

Nemcstriua Group, The Monkeys of the

Macaca, by Gerrit S. Miller, jr 555

Nemeta basifusca 388

bifascies 388

Nemoura 582

Neomiresa copac 368

rufa 370

Nerita 428

acupietus 431

diversicolor 431

fasciatus 431

hebraa 431

nux-castanea 431

pellis-erminea 431

stellatus 431

Neritos 224

carmen 224

ehrysozona 226

coceinea 224

gaudialls 225

maculosa 225

prophsea 226

sanguidorsia 225

tremula 226

Nerophis ophidion 459

Nesebra 275

norema 275

Neurotoma 584,589,598,623

New Blattoid from the Cretaceous Forma-

tion of North America, by Anton Hand-
lirsch 655

New Genera and Species, A List of

American Cochlidian Moths, with De-

scriptions of, by Harrison G. Dyar 359

New Genera and Species of Hymenoptera
from the Philippines, by William H.

Ashmead 397

New Genera of South American Moths, by

Harrison G. Dyar 173

New Hymenoptera from the Philippines,

by William H. Ashmead 107

New Lizard of the Genus Phrynosoma
from Mexico, by Leonhard Stejneger .. 565

New South American Moths, Descriptions

of, by William Schaus 179

New South American Moths, Some, by

William W'arren 347

New Species, Notes on Exotic Forficulids

or Earwigs, with 'Descriptions of, by
James A. G. Rehn 501

New Species of Livoneea from the Coas),

of Panama, Description of a, by Harriet

Richardson 445

New Species of Mexican Plants, Five, by
J. N. Rose 437

New Umbelliferous Plants, Two, from the

Coastal Plain of Georgia, by J. N. Rose.

.

441

Niaca curvimargo 396

Nias and Engano, On Some Bats of the

Genus Rhinolophus, collected by Dr. W.
L. Abbott in the Islands of, by Knnd
Ander.sf)n 657

Noctua modesta 364

Nodozana 201

bellicula 201

I'age.

Nola 195

mesographa 195

NolidiB 194

Nolina 437

altamiranoana 438

recurvata 438

North America, A New Blattoid from the

Cretaceous Formation of, by Anton
Handlirsch 655

Notes on Exotic Forficulids or Earwigs,

with Descriptions of New Species, by

James A. (J. Rehn 501

Notodontid* 230

Notoplusia 248

eugenia 248

sabrena 249

N yssia argentata 372

determinata 364

fumosa 362

rufescens 364

sulla 371

varia 396

Nystalea 232

ebalea '. 232

marona 233

porgana 232

sequora 232

Ochrosoma 334

Octopus vulgaris 464

Odontophyes 5,S4, 600, 622

Odontosia 27S

viridifusca 278

Odozana , 199

unica 199

Oiketicus 344

specter 344

Olceclostera 296

anna 296

lepida 296

moresca 296

oriunda 297

ostenta 297

umbrilinea 297

Oliva 428

corticata 42.s, 431

fenestrata 431

interpuncta 431

striata 431

On Some Bats of the Genus Rhinolophus

collected by Dr. W. L. Abbott, in the

Islands of Nias and Engano, by Knud
Anderson 657

On the Syntomid Moths of Southern Ven-

ezuela, collected in 1898-1900, by Edward
A. Klages 531

Ophicephalidae 523

Ophicephalus miliaris 523

pekinensis 523

Ophrynopus 620

Opisthocosmia 511

bogetensis 511

Ijrahma 511

Ormoierus 402

pallidipes 402

Orthocraspeda bistrigata 385
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Ory,ssid;e 6-l(;

Ory.«su.s 585, 5SH,

590, 592, 59S, (iOO, 001, 603, 601, 613, 619, 625, 646

Osmia 620

Ostracion tnbcrtnilatum 356

Ostrea 428

echinata 432

spinosa 432

Ovoides .setosus 356, 357

Oxypolis filiformis 441, 442

Pachydota 222

ducasa 222

Pachylota 595, 600, 611, 636

Pac'hyprotasis 633

Packardia 361, 396

albipunctata 396

t'legans 396

geminata 396

PaleopliDbetron 360, 382

arcuata 382

dertosa 382

vafera 382

Paleozoic Insects, Revision of American,

by Anton Handlirsch 661

Pamcoloma 280

marita 281

refervens 281

Pamphilius 589, 592, 598, 612, 623

Panama, Description of a New Species of

Livoneca from the Coast of, by Harriet

Richardson 445

Pantarbes 581, 582, 615

Parachaituriclithys polynemus 528

Paraclea 3 0, 369

dolita 370

Paracraga 176, 331

innocens 176, 331

Paralypia 638

Paranerita 227

complicata 227

Parapalosia 174, 197

Cinderella 174, 197

Parasa 360, 365

cebrenis 366

chloris 366

herbina 365

imitata 365

incisa 367

indetermina 366

laonome 365

laranda 365

minima 366

prasina 365

pretiosa 366

schausi 366

wellcsca 365

viridiplena 365

viridogrisea 366

Parasaphes 404

townscndi 404

Parasiobla 630

Paratalara 175, 203

invcrsa 175, 203

Parevia 213

methaemia 213

Page.

Parnassia 437

intermedia 438

mexicana 438

PateUa 428

Eenea 430

cal yptra 430

denticulata 431

morionis-pileus 431

personata 431

scapnla 431

testudinata 431

tramoserica 430

nmbrella 431

Paururus 591, 592, 593, 600, 601, 643

Pecten 428

bombyeinus 432

rubides 432

Pelop»us 620

Pentamerocera pacitica 112

Perga 589, 592, 600, 601. 602, 611, 638

Periclista 589, 595, 599, 600, 602, 603, 628, 636

Periophthalmus cantonensis 527

Peroara 245

sylvestris 245

Perola 360, 383

affinis 384

bistrigata 385

brumalis 385

burchelli 385

caria 381

eicur 385

cilipes 386

daona 381

dertosa ' 382

dora 386

druceioides ... 385

elica 373

in varia 384

lacipea 377

lucia 385

murina 386

parallela 386

peluda 383

penumbra 384

petropolis 385

platona 385

punctata 386

repetita 386

rubens 385

salta 381

sardites 379

sericea 384

subpunetata 386

sucia 386

umber 386

vafera 382

villosipes 383

Perreyia 588, 590, 592, 596, 600, 602

Perreyiinte 629

Phaio 188

coeruleonigra 188

Phaliena clarissa 372

dicolon 367

gibbosa 393

pithecium 388
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Page.

I'halpena plugma 369

trimacula 3(i3

vidua 3(j2

Phastia 'Ml

ochreata I'ti"

umbrata '268

Pheia albisigna 534

daph;ena 533

lateralis 533

utica 533, 534

Philanglaus 339, 342

sobrana 342

Philippines, New Genera and Species of

Hymenoptera from the, by William H.

Ashmead 397

Philippines, New Hymenoptera from the,

by William H. Ashmead 107

Philomastix 63.H

Philotrypesis 400

ficicola 400

spiniger 401

Phobetron 360, 388

hipparehia 389

pitheciuin 388

Phocoderma villosipes 3f-3

Phrenicoprocta vaeillans 533

Phryne immaculata 389

Phrynosoma, A New Lizard of the Genus,

from Mexico, by Leonhard Stejneger.. 565

Phrynosoma cornutum 567

ditmarsi 665

douglassii 567

orbiculare 567

Phyllotoma 5^5, 631, 632

Phyllotominae 628, 631

Phyma tocera 591, 595, 599, 602

Pierre Louis Jony, List of Fishes collected

in 1882-83 by, at Shanghai and Hong-
kong, China, by David Starr Jordan and
Alvin Seale 517

Pipefish, The Breeding Habitsand the Seg-

mentation of the Egg of the, Siphostoma
Floridie, by Eugene Willis Gudger 447

Pipunculus 682

Plain of Georgia, Two New Umbellifer-

ous Plants from the Coastal, by J. N.

Rose 441

Plants, Five New Species of Mexican, by

J. N. Rose 437

Plants, Two New Umbelliferous, from the

Coastal Plain of Georgia, by J. N. Rose. 441

Platax orbicularis 355

Plat(pcetieus 344, 345

marona 345

Platyprosterna 360, 378

antiqua 378

ceres 378

el»tta 378

Pleistocene Cave Deposit, A Fossil Rac-

coon from a California, by James Wil-

liams Gidley 553

Pleuronectidie ,528

Podalia 338

hyalina 339

major 338

Page.

Podalia multicollis 338

thanatos 339

P(ecilosoma 187

vespoides 186

Pcecilostoma 630

Precilostomidea 630

Pollanthes 437

elongate 437

Poliopastea plumbea ' 542

verdlvittata 541

var. fenestrata.. 542

Polyacanthus 491

Pomacentridcie .523

Pompiliodes aliena 533

Poresta 238

flocciferus 239

mumetes 239

olivescens 238

.sericea 238

thermesia 238

Potamides 426

Premolis 210

amaryllis 210

Prepiella 199

convergens 199

Priacanthidse 621

Priacanthus tayenus ,521

Prionoxystus 339. 342

duplex 342

Priophorus 635

Pristiphora 612, 635

Proampy.x 85

Prochilus polymnus ,524

Procyon ,5,53

lotor 5.53, 554

simus 653

Proelymiotis 234

Joanna 234

Prolimacodes 361, 393

gibbosa 393

scapha 394

triangulifera 393

trigona 394

Pronerice 231

cymantis 231

Pronola 197

fraterna 197

Propyria 193

atro.xantha 193

Prorsus, The Mounted Skeleton of Tricera-

tops, by Charles W. Gilmore 433

Prosopodasys leurynnis 517, 525

Protalima 360, 371

sulla 371

Protocampus 454

Prumala 209

hieroglyphica 209

optima 209

Psalis 504

Pseudaclytia 189

minor 189

unimacula 189

P.seudagenia imitator 108

rufofemorata 107, 108

Pseudantiora 235
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Pseudantiora rnfeacens

Pseiiclargyroeides

caiirensis

Pseudasbolia micans
sericea

Psendomya
nigrozonum

Pseudorhombus arsius

Pseudosciffiiia polyactis

Pseudosiobla 593,

Pseudosphex aurifera

caurensis

polistes

Pseudovipsania

frigida

invLTa

Pseudupeneus moaiia

Psithyrua

Psoloptera leucosticta

Pterginee

Pteromalidae

Ptcronus 5«3, 589, 590, 596, 599,

ventralis

Pterophryne histrio

Pterygophorinse

Pterygophoras. 588, 601, 602,

Ptyfhotrichos

elongata

Purpura
foliata

ramosa
scabra

scnticosa

tabulata

Pygidicrana

peruviana

V-nigrum
Raccoon, A Fossil, from a California Pleis-

tocene Cave Deposit, by James Williams

Gidley

Ravigia 178,

basiplaga

Rehn, James A. G., Notes on Exotic For-

ficulids or Earwigs, with Descriptions of

New Species ,

Renada lateralis

Revision of American Paleozoic Insects,

by Anton Handlirsch

Rhadinocera
Rhadinocersea 595, 602,

Rhamphomyia
Rhinaxina quadrata

Rhinogobius platycephalns

Rhinolophi

Rhinolophus acuminatus
audax

affinis superans

calypso 657,

circe 657,

Rhinolophus, On Some Bats of the Genus,

collected by Dr. W. L. Ab-

bott in the Islands of Xias

and Engano, by Knud
Anderson

sumatranus
trifoliatus

Page.

235

546

547

384

384

187

187

529

522

630, 634

531

532

532

360, 391

391

391

354

620

538

629

404

600, 612

634

469

629

603, 638

190

190

426, 427

428, 431

431

431

431

431

501

501

501

553

339, 342

342

501

396

161

589

612,636

581

380

527

657. 658

658

658

658

658. 659

658, 659

657

657, 659

658, 659

Pagt

Rhinolophus trifoliatus niasensis 6.58

typicus 6.58

Rhodeus ocellatus 518

Rhodogonia 351

miniata 351

subfusca 351

Rhogas 620

Rhuda 260

dissona 260

geometrica 261

minor 261

Rifargia 268

condita 270

demissa 270

discrepans 273

extranea 270

indecora 274

lemoulti 268

litura 274

merita 271

mistura 269

mortis 271

notabilis 269

occulta 272

onerosa 272

tulira 273

xylinoides 272

Riley, J. H., A New Subspecies of Ground
Dove from Mona Island, Porto Rico 171

Robin.sonia 206

de witzi 206

evanida 206

formula 206

grotel 206

lefaivrei 206

rockstonia 206

Roeselia 196

dlvisoides 195

niveicosta 195

polyodonta 195

Romosa abscissa 379

invaria 384

Ro.se, J.N. , Five New Species of Mexican
Plants 437

Rose, J. N., Two New Umbelliferous Plants

from the Coastal Plain of Georgia 441

Rose, J. N., and H. D. House, Descriptions

of Three Mexican Violets 443

Rosema 294

costalis 294

falcata 294

magniplaga 294

marona 295

nadina 294

pallidicosta 294

Rothschlldia 179

aroma 179

hesperus 180

lebeaui 179

roxana 179

Saissetia nigra 405

Salluca 246

p.sittica 246

Saturnildaj 179

Saurita 187

anthracina 537
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Sanrita cassandra

oryptoleuca

perspicua

temenus
thoracica

tricolor

veneznlensis

var. oljscura -..

vitristriga

Saiiritiiiia

diibiosa

Scelioniche

Scenopinus

Schaus, William, Descriptions of New
South American Moths

Schizocerinse

Sciai-nidse

Sciopsyche

Scobina

Scolioneura 5,s6,

Scolioneiirinse

Scopelodes whitelyi

Scorpjenidae

Scorpsenopsis cacopsis

Scyphieus teres

Scyphius

Seale, Alvin, and David Starr Jordan, List

of Fishes collected in 1882-83 by I'ierre

Louis Jouy at Shanghai and Hongkong,
China

Segmentation of the Egg of the Pipefish,

Siphostoma Florida^, The Breeding Hab-

its and the, by Eugene Willis Gudger..

Selandria 595, 602, 603, 626,

Semyra
amilia

arcuata

bella

beutenmuelleri

cardia

coarctata

distincta

diversa

flnita

irena

marisa

paula

phara

quadrata

straminea

zinie

Serranidce

Serranus

Sesiura smaragdina

Shanghai and Hongkong, China, List of

Fishes collected in 1882-83 by Pierre

Louis Jouy at, by David Starr Jordan

and Alvin Seale

Sheroides rubripcs

Sibine

afiinis

apicalis

auromacula
barbara

determinata

dicolon

Page.

537

537

187

538

538

187

538

538

537

173, 188

173, 188

112

581

179

629

522

549

(i37

635, 636

629, 635

391

525

357

457

155

517

447

628, 631

360, 373

367

383

373

387

373

373

373

368

373

373

390

374

375, 376

378

371

374

521

491

546

517

525

360, 362

363

364

361

363

364

367

Page.

Sibine eucleidcs 365

extensa 363, 364

fnsca 363,364

horrida 362

lysia 366

megasomoides 363

modesta 364

nesea 362, 363, 364

norba 368

pallescens 364

plora 364

plugma 369

rufescens 364

stimulea 364

trimacnla 363

vidua 362

Siluridte 519

Simla carpolegus .556

nemestrina .556

Siphonaptera, The Classification of the

American, by Carl L. Baker 121

Siphostoma 448, 483, 484

floridae 4.52, 454, 455,

4.56, 457, 4.58, 460, 465, 466, 469, 471, 472

Siphostoma Florida', The Breeding Habits

and the Segmentation of the Egg of the

Pipefish, by Eugene Willis Gudger 447

Sirex .5.S6, .587, .588, 600, 644

all)icornis 603, 643, 644

call f( irnicus .592, 642, 643

Siricida' 642

Sisyrosea 360, 375

albimarginata 383

aroensis 377

assimilis 376

diana 375

flexilinea 376

lucens 379

nasoni 381

obscura 375

parva 376

phara 376

schaefferana 375

textula 375, 379

Skeleton, The Mounted, of Triceratops

Prorsus, by Charles W. Gilmore 433

Slossonella 361,395

tenebrosa 395

Soleidse 529

Some New South American Moths, by
William Warren 347

South American Moths, Descriptions of

New, by William Schaus 179

South American Moths, New Genera of,

by Harrison G. Dyar • 173

South American Moths, Some New, by

William Warren 347

Southern Venezuela collected in 1898-

1900, On the Syntomid Moths of, by E.V

ward A. Klages .531

Spathius fuscipennis 119

Species, A List of American Cochlidian

Moths, with Descriptions of New Genera
and, by Harrison G. Dyar 359

Species, Five New, of Mexican Plants, by

J. N. Rose 437
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i'ligc.

Species, Notes on Exotic Forticulids or

Earwigs, with Descriptions of New, by

James A. Q. Rehn fiOl

Species of Hymenoptera from tlie Philip-

pines, New Genera and, by William H.

Ashmead 397

Species of Livoneea, Description of a New,
from the Coast of Panama, by Harriet

Richardson 445

Sphecosoma abdoniinalis 184

angustatum 533

gracilis 532

Sphinx coras 388

Spilopompilus biguttatus 108

(Pompilus) biguttatns 108

stantoni 108

Spondylus 12S

Stantonia (j55

cretacea 655

3tejneger, Leonhard, A New Lizard of

theGenusPhrynosoma, from Mexico.. 565

Stethojulis internipta 524

Stomatocera 401

sulcata 401

Streblota bonserensis 363

Clarissa 372

Strepsimallus biclntus 115

Striglina 351

brunncata 351

Stromboceros 5S5, 595, 598, 599, 603, 626, 631

Strombus 426

paciticus 426

pars 428

Strongylogaster 587,

589, 591, 595, 596, 599, 602, 603, 626, 631

Strongylogastroidea 630

Strophocerus 238

Strnthiolaria 426

Study of the Wings of the Tenthredinoi-

dea, A Superfamily of Hymenoptera, by
Alexander Dyer MacGillivray ,569

Subspecies, A New, of Ground Dove from
Mona Island, Porto Rico, by J. H. Riley. 171

Sulychra 333

Superfamily of Hymenoptera, A Study of

the Wings of the Tenthredinoidea, A, by
Alexander Dyer MacGillivray .569

Surida inei.sa 396

Syngnathidse 521

Syngnathus 484

acus 450, 451, 454

argentatus 456

a rgyrostietus 448

bueculentns 457

dunicrilii 401, 469

florida 449

fuscum 449, 458, 459

lumliriciformis 453,459

ophidion 452, 454

peckianus 458

pelagictis 454

rynclKpnus 454

schlegel i 521

spicifer 449

tonuirostris 456

typhlc 454, 457, 461

Page.

Syntomid Moths of Southern Venezuela,

collected in 1898-1900, On the, by Ed-
ward A. Klages 531

Syntomidic 173, 181

Syntrichura vircns vnr. rcba 546

Sj'zgonia 638

Tabanus .581

Tachuda 240

albosigma 241

angustipennis 240

disereta 241

Taeniopteryx 583

Tahiti, A List of Fishes collected in, by
Mr. Henry P. Bowie, by David Starr

Jordan and John Otterbein Snyder 353

Talara 202

deccpta 202

di versa 203

ornata 202

rugipennis 203

subcoccinea 202

unimoda 203

Talima 360, 371

late.scens 371

postica 371

straminea 371

Talmeca 262

biplaga 262

consoeiata 264

in visa 263

perplexa 262

pulehra 263

scirpea 263

Tamphana 298

prsecipua 298

Tanadema 360, 392

fojmina 392

incongrua 892

mas 392

Taschenbergia 410

Taxonus 630

Telea polyphemns 573

Tellina 428

adumbrata 432

cinnamomea 432

purpura 432

rubescens 432

subrubicunda 432

Tenthredinidfe 627

Tenthredininje 628, 633

Tenthredinoidea, A Study ol the Wings
of the, A Superfamily of Hymenoptera,
by Alexander Dyer MacGillivray 569

Tenthredo 587, 591 , 599, 602, 603, 618, 620, 632, 633

Tenthredopsis 586

Terebra 427

Teredon 586, 593

latitarsus 643

Tessellota 227

apostata 227

Tetraodon hispidus 356

ophryas 356, 357

setosus 357

Tetraodontidue 528

Tetrastichoides browni 113

Tetratneura 600, 630
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Page.

Thais 428

Thalassdma liinarc 524

Thanatopsyclu' 178, 344

apicalis 178

tlioracii'a 344

The Breeding Habits ami the Segmenta-

tion of the Egg of the Pipefish, Siphos-

toma Floridse, by Eugene Willis Gud-

ger 447

The Mounted Skeleton of Trieeratops

Prorsus, by Charles W. Gilmore 433

The Segmentation of the Egg of the Pipe-

fish, Siphostoma Florida 465

Thomas Martyn and the Universal Con-

ehologist, by William Healey Dall 415

Thoseora 333

Three Mexican Violets, Descriptions of,

by J. N.Rose and H. D. House 443

Thruiax 595, 631

Thyone 198

muricolor 198

perbella 198

Thyrididffi 347

Thyridopteryx 178,344,345

mieroptera 345

Titya 316

nigripuncta 316

.simulans 316

undulosa 316

Tolype 317

angustipenniS 318

aroana 318

cinella 320

Columbiana 317

gelima 32U

jamaicensis 317

lemoulti 319

multiliiiea 317

nebulosa 319

nigra 318

pieta 320

poggia 319

septeinlinea 317

taruda 318

Tortricidia 361, 394

crypta 395

fiskeana 394

flexuosa 394

greefii 394

pallida 395

testacea 395

var. crypta 395

Torymidse 400

Trabala brumalis 385

cebrenis 366

cicur 385

drucei 382

drueeioides 385

fusca 380

rubens 385

villosipes 383

Tremex 586, 5S8, 592, 593, 600, 643, 644

columba 584, 642

fuscicornis 642

Triceratop.*' prorsus 433, 435

Page.

Trieeratops Prorsus, The Mounted Skele-

ton of, by Charles W. Gilmore

Trichiocampus

Trichiosoma 586, 589, 592, 597, 599,

Trichodesma
aurimacula

Trichura aurifera

coarctata

esmeralda

latifascia

mathnia
monstrabilis

Trigena

Trigonalys

Troehus

annulatus

bullatus

canaliculatus

costatus

granosus

heliotropium

insequalis

petrosus

pulligo

punctulatus

sulcatus

tigris

Trosia

ignicornis

ineostata : .

.

mirabilis

pulchella

purens

Turbo
Two New Umbelliferous Plants from the

Coastal Plain of Georgia, by .1. N. Rose.

Ulamia

dolabrata

.sericea

Ulva
Umbelliferous Plants, Two New, from the

Coastal Plain of Georgia, by J. N. Ro.se.

Upeneus trifasciatus

Uraniidse

Urogaster albinervis

opacus

Veneridse

Venezuela, On the Syntomid Moths of

Southern, collet ted in 1898-1900, by p:d-

ward A. Klages

Venus
Vertagus

Vexillum broc

Viola flagelliformis

painteri

pringlei

pubescens

Violets, Descriptions of Three Mexican,
by J. N. Rose and H. D. Hoiise

Vipsania

anticlea

frigida

nnicolor

Vipsophobetron

433

635

602,641

190

190

542

.542

542

.542

542

542

178,340

405

427,428

430

430

430

430

430

430

430

431

431

430

430

431

334

335

335

335

334

335

427

441

360, 391

391

391

449

441

354

3.52

US
118

427

531

427

426

431

443

443

444

443

443

360, 372

372

391

372

361,390

391
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Vipsophobetron marisa 390

jiiarona 390

Voluta 427, 428

eingulum 430

cosmographiii 431

ducis-navalis 432

fagiiia 431

interpuncta 431

reticulata 431

scutulata 432

undata 431

vexillum 429

zonaria 432

Walcott, Charles D., Cambrian Faunas of

China 1

Warren, William, Some New South Amer-

ican Moths 347

Wings of the Tenthredinoidea, A Super-

family of Hymenoptera, A Study of the,

by Alexander Dyer Mac Gillivray 569

Pago.

XantliDpimpla 411

kriegeri 411

Xeris 590, 591, 593, tiOO, 603, 643

Xiphydria 584, 588, 589, 590, 591, 594, 602

camelus 641

Xihypdriidte 641

Xyela 584, 585, 622, 641, 642

Xyleutes 339

Zanclus canescens 356

Zatrephes 210

arenosa 210

modesta 210

nitida 210

ossea 211

trilineata 210

Zebrasoma fiavescens rhombeum 356

Zeuzera 339

Zezera rathbuni 517, 518

Zizia arenicola 442

bebbii 442

o
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